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PEEFACE TO THE SECOND EDITION. 
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In preparing the second edition, the work has been care- 
fully revised throughout, and additions have been made on 
almost every page, in the endeavour to render the book a fair 
representation of the present state of medical ophthalmoscopy. 
The additions to the text amoimt, in all, to more than thirty 
pages. In the appendix, the accoimt of the examination of 
colour-vision has been abridged, and the test-types omitted. 
The histories of several of the cases have been shortened, and 
thus room has been gained, without increasing the length of 
the appendix, for the particulars of twelve additional cases. 
The order of the others has been left undisturbed. Several 
additional illustrations have been introduced in the text. 

I am indebted to my friend Mr. Nettleship for many 
valuable suggestions, which have been of considerable assist- 
ance to me in the work of revision. 

QuKKN Akne Stbest, December, 1881. 
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PEEFACE TO THE FIEST EDITION. 



The first intention in the preparation of the following work 
was the publication of the series of illustrations of medical 
oi)hthalmo8copy contained in the appended plates, and of the 
cases from which they were made. I have thought, how- 
ever, that the utility of these would be increased by the 
addition of a systematic accoimt of the subject which they 
illustrate. 

With one or two exceptions all the cases described and 
figured were met with in the course of purely medical work, 
chiefly at University College Hospital, and at the National 
Hospital for the Paralysed and Epileptic. In the preparation 
of the illustrations, great care has been taken to secure the 
utmost possible exactness. The autotype plates are repro- 
ductions of sepia drawings; and this method has been 
chiefly employed because by it a more exact representation 
of delicate pathological appearances can be obtained than by 
chromo-lithography. This method has also the advantage 
of fixing the attention on the changes of form, rather than 
upon the alterations in colour, which, important as they 
are, very often mislead the inexperienced. Chromo-litho- 
graphy has been employed for some subjects in which the 
changes of tint are of predominant importance. It is 
intended that the autotype plates shoidd be studied by the 
aid of the descriptions prefixed to them, and it is believed 
that, thus examined, those who are accustomed to the use of 
the ophthalmoscope will not miss the absent colours. With 
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one or two exceptions, specified on p. 321, the drawings were 
all made by the direct method of examination. 

The cases appended are for the most part those of which 
the ophthalmoscopic appearances are figured in the plates. 
A few others, which furnish examples of important facts, 
have been added. The majority are published now for the 
first time. Many are suggestive in their medical as well as in 
their ophthalmoscopic aspects, and, since the work is designed 
especially for medical workers, the general symptoms are 
narrated, and in some cases their significance is briefly 
pointed out. The descrijitions of the cases have been ab- 
breviated, as much as was practicable, from more lengthy 
rej)ort8. The ophthalmic surgeon may miss some details in 
the notes of the ocular condition, but those which are absent 
are, I trust, for the most part unimportant. 

I have included in the appendix three pages of test-types, 
partly for the convenience of medical workers who may 
not j)osse8S other test-types. The IJ in these t}^es corre- 
sponds exactly to the '5 (metre — ^the old 1 J feet) of Snellen. 

In the preparation of the systematic part of the work I 
have bwn much indebted to the writings of Dr. Ilughlings- 
Ja(?kpon, the value and suggestiveiui^s of which it is difficult 
to exaggerate ; to Dr. Clifford AUbutt's important work on 
" The Ophthalmoscope in Diseases of the Nervous System 
and of the Kidneys ; " to the writings of I^ber, for the most 
part summarized in his excellent treatise on I)isoases of the 
Ojitic Nerve and Retina, in the " Haiidbucli '' of Ciraefe 
and Saemisch ; and to the account by Forster, in the same 
work, of the connection between morbid states of the eje and 
of the general system. 

I have to express my thanks to several colleagues and 
friends who have kindly allowed me to make and publish 
drawings of cases under their care, and have referred, in 
the several places, to the help thus affonled. To two of 
my colleagues. Dr. Kadelitfe and Dr. 11 ughlings- Jackson, 
I am particularly indebted for the readiness A^ith which thf^y 
have permitted me to use my notes and drawings of wises 
under their care, in the charge or obser\'ation o( which I have 
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had the advantage of sharing. To Dr. Wilson Fox and Dr. 
Stephen Mackenzie, I also owe special thanks. 

The reader may perhaps look for information upon one 
topic not alluded to in the following pages, viz., the use of 
the ophthalmoscope in the study of the action of drugs. It 
was my intention to include a section on this subject, but I 
soon found that such a chapter would be merely a collection 
of contradictory assertions. There is hardly a statement 
on this subject, made by one observer, which has not been 
contradicted by some other observer, apparently of equal 
competence. Unfortimately, such diversity of statement 
is not confined to this point. A similar discrepancy is 
observable in the statements which have been made regard- 
ing the changes in fimctional diseases of the nervous system, 
and the conclusion is unavoidable that many obsen'ations 
on this subject possess a value ver}' disproportionate to the 
general authority of the obsen^ers. Possibly, by some, slight 
morbid changes have been overlooked ; certainly, by others, 
appearances have been regarded as pathological, which are 
to be foimd with equal frequency iii normal individuals. 

I venture to direct the attention of those oocu]»ied in teach- 
ing to a point referred to in the appendix — tlie advantage 
which it is to students to acquire a knowledge of the use of 
the ophthalmoscope early in their practical work, instead of, 
as at present, leaving its acquisition to the last. Strictly, 
indeed, the use of the instniment, and the examination of the 
normal fundus, are parts of practical physiology, and might 
with great advantage be taught in that course in conjunction 
with the study of the anatomy and histology of the eye. 
But whether this is done or not, the advantage to the student 
of a knowledge of the use of the instrument early in his 
hospital work is very great. Its efficient employment, 
and still more, a correct knowledge of the nature of the 
various appearances, are only to be acquired by a considerable 
amount of practice. When the student, iis is now too often 
the case, only succeeds in seeing the optic disc just before ho 
leaves the hospital, his knowledge of the use of the oi)hthal- 
moscope, in most cases, ends with this. Whereas the whole of 
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liis practical work, in the medical and surgical wards, and in 
the medical out-patient room, supplies him- with opportunities 
for practice and education in the use of the instrument, and 
the study of the various aspects of the normal fundus, without 
any interference with other work — opportunities, which, if 
lost, rarely return, and are not to be foimd in the practice of 
the ophthalmic surgeon. I think, indeed, that a perused of 
the account contained in the following pages of the large 
number of diseases in which significant changes in the eye 
are common, will support the opinion that the condition of 
the fundus should be systematically described in medical 
case-taking, and it is only by early education in the use of 
the ophthalmoscope that such a result can be obtained. 



Queen Anne Street, May, 1S79. 
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MEDICAL OPHTHALMOSCOPY. 



INTRODUCTION. 

Th£ ophthalinoscope is of uae to the physician because it 
gives information, often not otherwise obtainable, regarding 
the existence or nature of disease elsewhere than in the eye. 
The characters of the changes which possess this general 
significance, and of the special alterations in the fundus oculi 
in individual diseases which come imder the physician's care, 
constitute the subject of the following pages. 

The information furnished by the ophthalmoscope depends 
upon the circumstance that we have imder observation — 
1. The termination of an artery and the conmiencement 
of a vein, and the blood circulating within them. 2. The 
termination of a nerve, which, from its close proximity to 
the brain, and from other circumstances, possesses significant 
relations to the rest of the nervous system. 3. A nervous 
structure — the retina, which suffers in a peculiar way 
in many general diseases. 4. A vascular structure — ^the 
choroid, which also presents changes in certain constitutional 
affections. 

For the eflicient use of the ophthalmoscope in medical 
practice, the student must bo familiar, first, with the use of the 
instrument ; and, secondly, with the normal fundus oculi, with 
the changes in its appearance (congenital, &c.) which are of 
no significance, and also witli those which are of purely ocular 

It 
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significance, such as posterior staphyloma, glaucomatous 
excavation, and the like. An acquaintance with these must 
be gained from the ophthalmic surgeon before inferences can 
safely be drawn regarding the geneml significance of alter- 
ations met with in extra-ocular disease. The following 
pages assimie the possession of a general knowledge of the 
use of the instrument, but a few words regarding some points 
which are of special importance may be of service. A note 
on the most convenient form of ophthalmoscope is given in 
the appendix. 

A first requisite in medical ophthalmoscopy is familiarity 
with the direct method of examination. The degree of 
magnification, tliree or four times that obtained by the 
indirect method, often reveals changes of the highest 
significance, which cannot otherwise be detected, or shows 
<lio true nature of appearances which, seen by the indirect 
method, are obscure. At the same time, both methods 
should be employed. Not only has each its special 
advantages, but the two together often give information 
which neither alone affords. 

Another requisite is skill in the examination of eyes with- 
out the use of atropine to dilate the pupil. In most eyes 
nmch can be seen with the pupil undilated, often all that is 
necessary, and almost always enough to determine whether or 
not there is more to be learned by examination under atropine. 
The paralysis of accommodation from atropine is a source of 
annoyance, and is especially resented by patients whose eyes 
are examined on accoimt of general, not ocidar, disease, in 
whom the sight may have been previously unaffected. It 
very commonly happens that in these cases there is a subse- 
quent failure of sight, the examination having been made on 
account of slight changes, neuritis, atrophy, &c., which after- 
wards progressed. The failure of sight in such cases will almost 
certainly, and not unnaturally, be ascribed by the patient to 
the effect of tlie atropine.* For the same reasons, atropine, 

* ** If we uae the ophthalmoscope, or if we use atropine, or if wo apply a 
blister to the head, or adopt any new kind of treatment, the patient may 
blame us for his blindness, if he saw well before such procedures. A patient 
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when necessary, should be applied to one eye at a time, unless 
the sight of both is already impaired. If one pupil only is 
to be dilated, and it is a matter of indifEerence which, an 
eye, the sight of which is impaired, should be chosen in 
preference to the other. 

In making an examination with the ophthalmoscope, it is 
best first to look at the eye from a distance, in order to ascer- 
tain whether the red reflection from the fundus is clear. This 
at once gives information regarding the presence or absence of 
opacity of the lens or vitreous, or may reveal iritic adhesions 
— conditions which convey important information, and explain 
what would otherwise be a puzzling obscurity of detail. 
Next, the refraction of the eye shoidd be roughly estimated 
by observing if the vessels of the retina can be distinctly 
seen from a distance, and, if so, whether they move in the 
same direction as the observer's head (hypermetropia), or in 
the opposite direction (myopia). The knowledge of the con- 
dition of the eye thus gained is of much importance, since in 
myopia the details of the fundus appear, by the indirect 
method, small, and in hypermetropia they appear large. If 
necessary, the degree of refraction may be more accurately 
ascertained by the use of test-types and lenses, or by a 
refraction ophthalmoscope. 

It is frequently necessary to examine patients in bed. 

who reads the smalleAt print and supposes his sight to be gtx)d, may have 
double optic neuritis. The use of atropine affects his sight for near objects 
gravely, and if, from the advance of the neuritic process, what I may call 
retinal sight fails before the effect of the atropine has passed off, ho very 
naturally blames us for the subsequent permanent affection of his sight. A 
patient, when asked how long his sight had been bad, replied, * Only since 
the drops had been put in.* We must, then, when we discover neuritis, 
Might being good, tcU the patient that his eyes are not reaUy good, and that 
we are anxious about his sight. Whether we give this warning or not, we 
shall be blamed by an unintelligent patient for * tampering with* his eyes.* 
We must, however, act for our patient's good, regardless of selfish con- 
siderations. In very many cases we can see enough for diagnostic purposes 
without using atropine.** — Hughlings- Jackson, Lectures on Optic Neuritis, 
** Med. Tillies and Gaz.,** September 16, 1871. 

If atropine is employed it is often well, when the examination is over, to 
contract the dilated pupil by the instillation of eserine. Gelatine impreg- 
nated with atropine and eserine (sold by Squire) may conveniently be carried 
in the ophthalmoscope case. 

B 2 
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The indirect method of examination can be applied as readily 
to a patient in bed as to one sitting on a chair, the most con- 
venient place for the light being on the pillow above the 
patient's head. Even in daylight little difficidty is experi- 
enced unless the pupil is small, but the examination is 
facilitated by employing a lens in a short tube from which a 
curtain falls on to the patient's face, as recommended by 
Clifford Allbutt and by Galezowski. The examination of a 
patient in bed by the direct method presents some difficulty 
to a beginner ; the most convenient way is to stand at right 
angles to the patient, and place the lamp on the opposite side 
of the patient's head. 

All who have employed the ophthalmoscope in medical 
practice will agree with Hughlings-Jackson in urging the 
routine use of the instrument in all diseases in which 
ophthalmoscopic changes are, even occasionally, met with. 
It often happens that unexpected information is gained 
regarding the nature of the disease, or its probable 
consequences. 

It has been remarked that the medical ophthalmoscopist 
should possess familiarity with those changes in the eye which 
axe of purely ocvdar significance. It is equally important 
that he should be familiar with those congenital changes in 
the eye which are of no significance. Many of these will be 
alluded to in describing the morbid appearances with which 
they are most liable to be confounded. One or two, which 
give rise to special trouble to the beginners, may be here 
briefly mentioned. One of these is the variation in the colour 
of the optic disc. It has been well remarked that the tint of 
the optic disc may vary as much as the tint of the cheek. 
It is always redder in the young than in tlie old. In the 
latter the redness has often a grey tint mingled with it. In 
rare cases, in yoimg persons, the tint may be scarcely lighter 
than that of the adjacent choroid.^ In cases in which the 
choroid is bright in tint, the apparent redness of the disc is 

1 As in a caHC attending some yoan ago at the Queen Square Hospital, 
in which, to indirectt examination, although the edge of the disc was clear, 
there waM no recognizable difference in tint between it and a bright choroid. 
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increased by indirect examination with a wide pupil and a 
bright light. It is the sharpness of the edge of the disc to 
which attention should be especially directed. 

When the physiological cup is very large, the vascular 
portion of the disc is confined to a narrow rim at the side, 
often much narrower than that shown in PI. III. 1, which 
represents a large but not very large cup. When the part 
of the disc occupied by the nerve fibres is reduced to, say, one- 
half of that shown in the figure, the fibres are so crowded 
together that the choroidal limit is often less distinct than 
normal, and the central white cup may be mistaken for the 
disc, the edge being regarded as part of the fundus. The 
mistake will not occur, however, if its danger is known, and 
attention be paid; there is no confusion with the direct 
examination. 

The white patches near the disc, which are due to choroidal 
atrophy and to opaque nerve fibres, sometimes present puzzling 
appearances. The recognition of choroidal atrophy by the 
greyish-white tint of the sclerotic, by the pigment disturbance, 
and the unchanged retinal vessels, is usually one of the first 
points learned. Now and then a narrow posterior staphyloma 
may surround, or almost surround the disc, and its edge may 
be mistaken for the edge of the disc, which then appears 
white with a red centre, an appearance with which I have 
known beginners to be much puzzled. (It is well to remem- 
ber that posterior staphyloma may be seen occasionally in 
hypermetropic eyes, as well as in the myopic eyes, in which 
it is so common.) 

The white patches of opaque nerve fibres are characterized 
by their position, adjacent to the disc, by the peculiar shape 
of the spot, which, if large, follows the course of the nerve 
fibres, by the partial concealment of the vessels, the feathery 
edge, and by the centre of the disc being commonly uncon- 
cealed. When a small patch lies near, but separated from the 
disc, the resemblance to an inflammatory exudation may be 

On direct examination, and with feeble iUumination, a difference could be 
seen. The view that the disc was normal was supported by the authori- 
tative opinion of Liebreich and the aub»equent history of the case. 
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puzzling ; the characters of its edge, and the absence of other 
changes, -vvill usually enable its nature to be recognized.^ 

Peculiar white films sometimes lie in front of the vessels 
on the disc, looking like fragments of tissue paper or white 
gauze, and allowing the vessels behind to be dimly seen. 
These may bo left by a pathological process, but they seem to 
be occasionally congenital, and caused by an imdue develop- 
ment of tissue at the back of the ^'itreous. When congenital, 
the vessels are merely concealed ; when pathological, they are 
constricted. In one case which came under my observation, 
a congenital film extended over the upper half of the disc, 
and ended on one side in a reflected edge. 

To acquire a knowledge of the exact appearance of these 
ocular changes, the reader is advised to study carefully the 
plates in the admirable atlas of Liebreich. 

In considering what may be learned regarding the condi- 
tions of the general system by observation of the fundus 
oculi, it will be convenient, first, to consider specially those 
intra-ocular clianges which are of general medical significance, 
viz., the changes in the vessels and the circulation ; the 
changes, inflammatory and atrophic, in the optic nerve ; and, 
mord briefly, the alterations in the retina and choroid ; and 
in the second place, tlie clianges which are met with in special 
diseases of the ner\'Ous and general systems. 

* It iH of groat importance that the appearance of these opaque nerve- 
fibres should bo known. They aometimes give rise to curious errors in 
diagnosis. I was once taken to see a patient in whom a large and charac- 
teristic patch of this description was supposed to be of syphilitic origin, and 
to indicate that a cerebral affection from which the patient was suffering 
was of the same nature. 



PART I. 

CHANOES IN THE RETINAL VESSELS AND OPTIC 
NERVE OF GENERAL MEDICAL SIGNIFICANCE. 

THE RETINAL VESSELS. 

In no other structure of the body are the termination of 
an artery and the commencement of a vein presented to view, 
and information regarding the general state of the vascular 
system is often to be gained fi*om an inspection of their size, 
texture, and the conditions of the circulation within them. 
It must be remembered, however, that the vessels there seen 
are of very small size. One of the primary divisions of the 
retinal artery, large as it appears to direct ophthalmoscopic 
examination, is actually so small as to be scarcely visible to 
the unassisted eye, being less than the -rioth of an inch in 
diameter, and the smallest vessels visible with the ophthal- 
moscope are not more than the -^^-^ih- of an inch in diameter. 
But these, it must also be remembered, are considerably 
larger than capillaries. The retinal capillaries are always 
invisible, and, away from the optic disc, they are never so 
numerous as to occasion any recognizable reddish tint. The 
red colour of the fundus ocidi is due to the choroidal vessels. 
A second point to be remembered is that the red lines 
spoken of as the retinal arteries or veins are not the vessels 
themselves, but the columns of blood witliin them. The 
walls of the vessels are, as a nile, in\'isible ; they are alwaj^s 
invisible to the indirect method of examination, but by the 
direct method the walls of the larger branches may be some- 
times seen, as fine white translucent lines along the sides 
of the red column of blood, most distinct where one vessel 
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passes over another. They are best seen by feeble illumina- 
tion, and especially by so moving the mirror as to render 
the illnmination slight asnd oblique. Sometimes, as will be 
described immediately, the outer coat of the vessel is so thick 
as to be very conspicuous. 

The paler line which runs down the centre of each vessel 
is generaUy regarded as a reflection from the middle of the 
anterior surface of the colimm of blood. It is certainly due 
to a reflection from the convexity of either the contained 
blood or the containing wall. It is distinct only when the 
vessel lies in a plane at right angles to the line of observation. 
If the vessel, in consequence of an antero-posterior curve, 
ceases to be a plane at right angles to the line of observation, 
this central reflection is no longer visible, and the whole width 
of the vessel is the same dark colour as the edge. In the case 
of veins this change is very striking, and the greater amount 
of colour makes these portions appear even darker than the 
rest. Many examples of this will be found in the appended 
plates, as in I. 4, II. 1, III. 2, 4, V. 5, 6, &c. 

Size. — ^In estimating variations in size of the retinal 
vessels allowance must be made for the refraction, i.^., mag- 
nifying power of the eyeball, remembering that, by the 
indirect method of examination, in myopic eyes the details 
appear small, while in hypermetropic eyes the objects appear 
large. In the direct method there is less variation, because, 
for distinct vision, the myopic refraction requires correction 
by a lens. The apparent size of the disc may be taken as 
the guide to the amount of magnification. There is no very 
exact method of estimating the absolute size of the vessels. ^ 
Sometimes, however, the alteration is such as to be at once 
evident and miquestionable. A little custom will enable a 
distinct deviation fi'om the normal to be readily recognized. 
Special attention must be given to the number of primary 
branches of the vessel. It often happens that veins are thought 
to be pathologically large, merely because they are few. 

The relative size of the arteries and veins can be observed 

' St»e Ap]M>n(lix — OphthalmoNc-opic MeaHurcmcut. 
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with more exactness than their absolute size. In comparing 
the two it is usually desirable to have the pupil dilated with 
atropine, since the vessels have often to be traced for a consider- 
able distance from the disc. A difficulty arises from the fact that 
the distribution of the arteries and veins corresponds approxi- 
mately, but not exactly. Sometimes two arterial branches 
accompany one venous trunk: sometimes two veins accom- 
pany one artery. But in each eye there is usually at least 
one set of vessels which have a nearly identical course and 
distribution, run side by side, and are available for com- 
parison. When this is the case it will be found that, as a 
rule, the width of the artery is about two-thirds or three- 
quarters that of the vein. An alteration in this relation may 
arise from a change in the size of the artery or of the vein. 
The change may be so considerable that its nature is at once 
evident : e,g,^ the veins may be obviously wider than normal, 
or the artery imquestionably narrow, perhaps visible as a 
mere line, even by the direct method of examination (PL IX. 
4, XII. 2, 3). When the difference is slighter, we have to 
form an opinion as to the change on which it depends 
(whether enlargement of vein or diminution of artery) by 
our knowledge of the normal size of the vessels — an approxi- 
mate absolute estimation. A little familiarity with the 
appearance of the vessels under normal conditions will com- 
monly enable an opinion to be formed as to the direction in 
wliich the change exists. 

Equality in size of the artery and vein is usually due to 
dilatation of the artery. When the relative size of the artery 
is smaller than that given (J or f) it is generally due to 
one of three causes : (1) Venous distension, general or 
local ; (2) Imperfect filling of atonic veins, in consequence of 
which they are flattened at right angles to the plane of 
observation ; (3) Contraction of the arteries, which may occur 
from general ancemia, in which case the veins are large 
and atonic, or from primary arterial contraction, as sometimes 
in Bright's disease (in which the veins also are commonly 
small), or from local obstruction to the entrance of blood. 

Veim. — Increased width of the veins, therefore, usually 
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means their dilatation, either from distension or from atony, 
and this is commonly imiform. The central reflection is pre- 
served in normal characters. Irregular dilatation, varicosity, 
has been observed in a few cases, but is of little medical 
significance. A remarkable example of moniliform dilata- 
tion has been figured by Liebreich. The distension may 
be part of general venous fulness, as in cases of eurdiac 
or pulmonary obstruction; or it may be of local origin. 
Increased intra-cranial pressure of rapid development pro- 
bably causes at least a transient increased fulness of the 
retinal veins. When of slow development, this effect is rare, 
in consequence of the anastomoses of the orbital and facial 
veins. Thus the veins may become large in acute, and not 
in chronic, hydrocephalus. The same effect may be, it is 
conunonly believed, the consequence of distension of the 
sheath of the nerve, and of pressure within the sclerotic ring. 
It will be shown subsequently that distension of the nerve- 
sheath is always related to a condition, increase of the sub- 
arachnoid fluid, which involves increased intra-cranial pressure, 
and the precise influence of the vaginal dropsy is difficult to 
estimate. The occurrence of compression at the sclerotic ring 
cannot be regarded as demonstrated beyond question. Pro- 
bable as such a mechanism seems on a priori grounds, I have 
never been able to detect any evidence of it on microscopical 
examination. A very efficient cause of distension is the 
compression of the veins by inflammatory products within 
the optic papilla. Extreme distension occurs also in cases 
of thrombosis in the central vein of the retina. 

Increased width of vein, however, does not always mean 
over-distension. A vein which is underfilled may present an 
increased width. Usually, if the quantity of blood within a 
vein is less than normal, its contractile power enables it to 
€ulapt itself to the diminished bidk of the contents ; it retains 
its cyliiKbi'^al form, and both appears and is narrower. But 
in states of anaimia, the atony of tlie vein may prevent it 
from following the contents in calibre, and retaining the 
cylindrical form. It may then have a more or less elliptical 
lumen (the same circumference enclosing a smaller area as 



CHANCES IN THi; RETINAL \ESSEI.S, F.TC. 11 

an ellipse tlian as a cii'clo), and in the retina the flattening 
always, in ptinsequence of the iutra-ocular pressure, takes place 
in the jilane of the retina, at right angles to the line of vision, 
and the vein apjioars of undue width. At the same time the 
t-entral reflection is altered, becoming oonunonly indistinct, 
J but sometimes miduly hroiid. 

Thifl condition of the veins is seen especially in extreme 

tDBsmia, and in lencocythiemia, an in the accompanying figure 

'*(see also PI. XI. 1 and 2.) In these cases the arteries are 




loally smaller than normal, and so tlte controi^t between 
I TBiDB and arteries is enhanced. 
I Diminution in the size of the veins is probably always the 
ult of diminished supply of blood. 

The arlerm may be diminisheil in size by similar causes to 

3 which lead to increased width of the veins, such aa local 

bstniction to the entrance of blood. The latter does not 

^ear to result from general intra-cranial pressure, probably 
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because of the resistance afforded by the strong walls of the 
arteries. It is doubtful whether effusion into the sheath of 
the nerve is capable of diminishing the blood supply. It is 
certain, however, that the pressure of inflammatory products 
within the papilla, and especially their cicatricial contraction, 
may cause sufficient constriction of the artery to lead to a 
great diminution in the size of its branches. Haemorrhage 
around the vessel, or the pressure of growths, may have the 
same effect. In no condition, however, does the diminution 
in the size of the vessel reach such a degree as in obstruction 
by embolism (PI. XII. 2 and 3). General underfilling of the 
arterial system, as in cholera, may lead to a great diminution. 
The strong muscular coat of the arteries maintains their 
adaptation to the blood within them, so that we never see the 
increase in width from atony which is observed in the veins. 

Persistent spasm of the arteries is probably capable of 
causing a permanent diminution in their size. I believe that 
this condition occasionally occurs in cases of Bright's disease, 
in which, however, it is more conspicuous in the branches 
beyond, than in those upon, the disc. It reaches its height 
when papillary obstruction is superadded, and then a degree 
of diminution in the size of the arteries may be seen, rarely if 
ever observed in simple neuritic obstruction (see PI, IX, 3 
and 4). Two remarkable cases observed by Ramorius sug- 
gest that spasm of the retinal arteries may be a consequence 
of malarial poisoning (see Part II., " Malarial "). 

Dilatation of the arteries is due to a vasomotor influence, 
and is conspicuous in some cases of exophthalmic goitre, in 
which over-action of the heart is superadded. It is doubtful 
whether the latter cause alone ever produces dilatation of the 
retinal vessels. 

Arrangement. — The anatomical arrangement of the ves- 
sels varies considerably in different individuals, and is, in 
itself, of little medical significance. The number of branches 
into which the primary trunk dixddes, and the number 
of tributary veins, should be noted in connection with the 
apparent size of the vessels. There is one point, however. 
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which does possess indirect medical significance. The general 
arrangement of the vessels in the two eyes is usually similar. 
Moreover, similarity in vascular arrangement may be in- 
herited. I have seen, for instance, a peculiarity in the course 
of the retinal vessels in a mother exactly reproduced in the 
eye of her daughter. This is a striking proof of the trans- 
mission of vascular arrangement. But upon the vascular 
arrangement depends the vascular strain, and, in part at least, 
the occurrence and locality of vascular degeneration, and 
often of vascular rupture. Thus, inspection of the retinal 
vessels suggests to us one way in which a tendency to cerebral 
haemorrhage may be inherited. 

Course. — The course of the retinal vessels usually pre- 
sents few tortuosities, and those which exist are lateral, in 
the plane of the retina. The arteries are rather more tor- 
tuous in hypermetropic eyes than in others. When the 
vessels are elongated by their distension or atony, these 
lateral curves are exaggerated. Antero-posterior curves, at 
right angles to the plane of the retina, are indicated by the 
change in the central reflection already mentioned, and some- 
times by slight obscuration of the vessel at the lowest point 
of the curve. They always indicate irregularities in the 
retina in which the vessels lie, commonly swelling, as in 
retinitis and retinal oedema. 

Structural Changes. — Most changes in the tissue of the 
retinal vessels are visible only to the direct method of exami- 
nation. The commonest change is an increase in the amoimt 
of tissue of the wall, especially of the outer coat, so that the 
red column of blood is bounded by distinct white lines. 
Such an appearance may be seen in most cases near the 
centre of the disc. At the point at which the vessels emerge 
from the disc they are, the arteries especially, often sur- 
roimded by this white tissue, sometimes like a little cloud 
upon them, and from it prolongations may be traced along 
the chief vessels. When a vessel curves over the edge of a 
hollow central cup, and is seen foreshortened, the white tissue 
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of the wall often appears as a ring around the blood-eolnmn. 
When a disc is very full coloured, whether normally or from 
pathological causes, this white tissue is rendered by contrast 
very conspicuous, and may easily be mistaken for a patho- 
logical condition (PL I. 2). The difficidty is increased by 
the circumstance that it is sometimes a morbid appearance, 
left by preceding inflammation. In this case, however, it is 
usually accompanied by distinct constriction of the vessels, 
and often extends along them beyond the limits of the 
disc. It has seemed to some observers probable that it is 
sometimes left by a state of chronic congestion of the disc, 
insufficient to cause such an ** exudation " as shall constrict 
the vessels. The conclusion I have formed, after a long 
attention to the point, is that it does result from congestion, 
but that it is so common without either congestion or inflam- 
mation that the presence of this appearance alone deserves 
little weight. 

An imdue visibility of the wall of the vessel is said to be 
sometimes caused by a " sclerosis " of the middle coat, a con- 
dition of thickening of tlie coat which, under the microscope, 
bears considerable resemblance to the appearance presented 
by lardaceous degeneration. 

In very rare cases, there is such a thickening of the outer 
coat of the vessel, or an increase in its perivascular sheath, 
that the tissue is visible, not merely at the sides of the vessel 
but in front of it, concealing the red reflection from the 
column of blood within it, and broad white bands then in- 
dicate the position and course of the vessel. These may 
cease suddenly, and lengths of red blood may alternate with 
the white bands. This condition has been seen in Bright's 
disease, and is then perhaps similar to the fibroid thicken- 
ing around the vessels found in other organs. A striking 
example is seen in I'l. XII. Fig. 1. Sometimes a vessel may 
be narrowed at the affected area ; more commonly its calibre is 
imaffected. It is seen in the figure to affect the arteries only. 

In all inflammatory conditions, leucocytes may accumulate 
in the perivascular sheaths of vessels, and in the retina they 
may give rise to an api>earance similar to that just described, 
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and which has been termed " perivasculitis." It has been 
said by Liebreich that by a careful comparison of the relative 
width of the column of blood and of the white band, an 
opinion may be formed of the i>08ition of the new tissue, 
whether in or outside the wall of the vessel. 

Fatty degeneration of the vessels is sometimes met with as 
a senile change, or after inflammation. It affects chiefly the 
outer coat. It has only been recognized by microscopical 
examination, and it is doubtful whether it can be detected 
during life. 

In senile fatty degeneration of the outer coat of the retinal 
vessels, calcification of the degenerated portion has been 
found after death. Actual atheroma — /.f., endarteritis de- 
formans — has not, as far as I am aware, been found in the 
retinal vessels after death ; and in cases in which it is well 
marked elsewhere I have often looked for appearances in the 
retina suggesting its existence, but without success. The 
retinal arteries are far below the size in which atheromatous 
changes are common. They have been said to present undue 
tortuosity in this condition. 

Aneurism. — The retinal arteries are occasionally the seat 
of aneurismal dilatation. Instances of it are, however, rare, 
probably on accoimt of the support which is afforded to the 
vessels by the intra-ocular tension. When aneurism does 
occur, its significance is important, because in no other way 
can the existence of aneurisms on vessels so small as those of 
the retina be ascertained. Aneurisms of sucli small arteries 
are commonly not associated with aneurisms on larger trunks, 
but when aneurisms exist in the retina thoy almost always 
exist also in the small arteries of other organs. 

Two forms of aneurisms have been observed : (1) aneimsms 
of some size on the i)rimary branches of the central artery 
on the disc : ("2) miliary aneurisms of the arterial twigs in 
the retina, and of the small capillary vessels. 

1. Very few instances of the larger aneurismal dilatations 
are on record. One, which was described by Sous,^ occupied 

» " Ami. d'OcuL'' I8G5, liii. j). 241. 
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the upper two-thirds of the disc, was oval in form, and pre- 
sented distinct pulsation, synchronous with the radial pulse. 
The arterial branches in the retina were very narrow. The 
patient was a woman, aged sixty-four. 

2. Miliary aneurisms were found post-mortem by Liou- 
ville,^ in cases in which cerebral hsamorrhage resulted from 
the rupture of similar aneurisms in the brain. The largest 
was about the size of a pin's head ; they were chiefly situated 
at the branchings of the vessels. In one case they were 
widely distributed through the body, being foimd on the 
minute arteries of the pericardium, mesentery, &c. They 
are frequently foimd in glaucomatous eyes. I have seen 
them during life on small arteries in a case of Bright's 
disease, in which there was extensive cardiac and vascular 
disease (PI. XII. 1). The lower branch of the artery is seen 
to present three globular dilatations in its course, the third 
being just in front of a narrowed segment. The general 
characters of these aneurisms are there seen. The central 
reflection of the artery is widened at the dilatation in accord- 
ance with the altered surface of the blood within the vessel. 
The wall of the aneurism is, of course, invisible, just as is 
the wall of the vessel elsewhere ; its existence is declared by 
the change in the form of the column of blood. Bouchut * 
has figured two examples of a series of fusiform dilatations 
of the retinal arteries in general paralysis of the insane. His 
figures, however, suggest considerable exaggeration. 

The recognition of these minute arterial aneurisms presents 
little difficulty. The contours of the arteries must be fol- 
lowed from the disc to the ora serrata by the direct method of 
examination. A twist in a vessel may cause the appearance of 
a local bulging which may look like an aneurism, but a care- 
ful examination will prevent error. Minute hsemorrhages in 
the course of the vessels can be readily distinguished from 
aneurisms by the irregularity of the outline of the clot. 
Aneurisms, as a rule, contain fluid blood, and present a bright 
central reflection, which is absent in the extravasation. It 

> '* (Domptes Rend." 1870, Ixx. p. 498. 

2 ** Atlas d*Ophthalinobcopie Mcdioalc ct Cercbrobcopie." 
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must be remembered, however, that a miliary aneurism has 
been foimd surroimded by a halo of extravasation. The 
centre of any hsemorrhage situated at the bifurcation of a 
vessel should therefore be carefully scrutinized. A very rare 
condition has been figured by Galezowski, which might easily 
be mistaken for multiple sacculated aneurisms. It consists 
of numerous minute secondary gliomatous growths, comiected 
with the retinal arteries. Some, however, were of largo size, 
and unconnected with the vessels, and none presented any 
visible reflection. 

The retinal capillaries may present aneurismal dilatations 
sacculated in form, and also varicose dilatation. Examples of 
these are figured in PI. XVI. Fig. 11, from a case of gly- 
cosuria described by Stephen Mackenzie.^ llajmorrhages 
into the retina and vitreous were observed during life. 
Capillary aneurisms, from a case of Bright's disease, are also 
Bho^vn in Fig. 10 of the same plate. 

Changes in the Cir( ilation. 

The central artery of tlie retina brings blood to the eye 
from within the cTanial cavity, from an artery which also 
supplies part of the cerebrum and meninges, and the retinal 
vein returns blood chiefly to a cranial sinus. Hence the intra- 
ocular circulation has been regarded as a portion of the cere- 
bral circulation, as participating in tlie same influences, and 
presenting the same modifications. This is, no doubt, tnie to 
some extent. At the same time it is probable that the con- 
sequences of the common origin of the cerebral and ocular 
blood supply have been exaggerated. It is important to bear 
in mind that the intra-ocular circulation is peculiar in its 
rigid enclosure in a small chamber, in wliicli it is always 
exposed to a certain amoimt of elastic pressure. The relation 
between the cerebral and ocular circulation is miquestionably 
modified by this and other causes. 

Pulsation. — Artcr'uiL — As a rule, before roacliiiig arteries 

1 "Oplith. IIoHp. Rep./' DonoiiiLrr, 1S77. 



18 MEDICAL OPHTHALMOSCOPY. 

08 8mall as those of the retina, the pulse- wave has become so 
feeble, the euirent so equable, that visible pulsation can no 
longer be perceived. If, however, the pulsation be rendered less 
equable by an increase in the disproportion between the con- 
tinuous flow and the intermitting wave, arterial pulsation may 
be sometimes perceived. In conditions of acute anaemia from 
haomorrhage, the continuous flow of blood into the small 
vessels may be very feeble or even absent, and the pulse- wave 
becomes distinctly visible. The constant flow may also be 
lessened by increasing intra-ocular tension, as by pressure on 
the globe by the finger, and distinct arterial pulsation can 
usually be thus produced. 

It is especially when the pulse-wave is increased in 
strength and suddenness that it becomes visible in the retinal 
arteries. This increase is developed in aortic regurgitation, 
and in that condition spontaneous pulsation of the retinal 
arteries is especially frequent," as Quincke,^ Becker,^ and 
Fitzgerald,^ first pointed out. It is more distinct, the stronger 
is the hypertrophy of the left ventricle, and is absent only 
when the heart is greatly weakened, or much aortic constric- 
tion coexists, or the amoimt of regurgitation is small. It may 
be seen best in the vessels in the disc, but can often be 
recognized far towards the periphery of the retina. It con- 
sists, like the pulsation of other vessels, in a widening and 
an elongation. The widening is best seen behind a division 
at a considerable angle, and is best recognized by attending 
to the central reflection. The elongation of the vessel is best 
soon whore an artery lies in an S curve, especially towards 
the pi>ri}>hory, or when it forms a curve along the edge of 
the disc (BtH.*kor). In a case of supposed aneurism of the 
arch of the aorta, Becker found marked pulsation in the left 
<^ytS while in the right only a trace of pulsation could with 
dillioulty be detected. 

Capillary i)ul8ation has been described in aortic regurgita- 

• •• Rrlin Klin. WooheiiHchr./* 18G8, No. 31, and 1870, No. 21. 
3 " An-h. f. Ophth./' xviii. 206—296. 

> ••BritiHh Mml. JtMirnal,** Dec T.), 1871, p. 723. Dr. Stephen Mackenzie 
liiDtalAo riHK'rdfil neveral wwes (*' MckI. TimoK and Gaz.," 1875, vol. i.). 
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tion — a pulsatile redness of the disc — due to the inter- 
mitting distension of the capillaries in consequence of the 
great fall of pressure between the successive pulses. Such an 
appearance is, however, very rare, and can seldom be detected 
even when a pidsatile blush is ^Tsible on the forehead. 

Venous. — Fidsation in the retinal veins may also sometimes 
be observed as a normal condition, commonly only in the 
large branches upon the optic disc. It is almost constant in 
aortic reg^gitation. Several explanations have been given 
of the venous pulse. Coccius suggested that it depends 
directly on the intra-ocular tension, and is analogous to that 
which occurs in glaucoma and may be produced artificially 
by pressure on the eyeball. Every time the pulse-wave 
reaches the intra-ocular arteries their distension causes a 
sudden increase in the intra-ocular tension, which effects a 
compression and transient emptying of the thinner walled 
veins. Hence the contraction of the veins should correspond 
to the arterial diastole, to the pulse-wave, and the dilatation 
of the veins to the arterial systole, to the inter\'al between the 
pidse-waves. As a rule, liowever, this is not tlie case. The 
distension of the veins nearly corresponds in time with the 
arterial distension. Hence, Stellwag von Canon imagined 
that the extension of the sclerotic by the increased intra-ocidar 
pressure at each pulse, stretched the lamina mbrosa, and nar- 
rowed its meshes so as to compress the vein. According to 
Donders the increased intra-ocular pressure acts directly on tlio 
venous trunks in the optic disc, hindering the return of blood. 
Jacobi, on the other hand, suggests that the common limit- 
ation of the pulsation to the papilla, indicates that the 
increased intra-ocular pressure bidges the pa])illa, and the 
augmentation in the curve of the veins causes a sudden 
obstruction to the circulation thi'ough them. 

Another theory, and this is, perhaps, the most plausible, 
explains the pulsation by supposing that where the artery 
and vein are in contact, in the optic nerve, the wave of 
arterial distension compresses the vein and causes a tem- 
porary obstruction to the return of the blood. 

Putnam and Wadsworth (of B( ston, U.S.A.) have 

c 2 
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described^ an intermitting variation in size of the retinal veins, 
occurring independently of tlie pulsation s^Tichronous with 
the heart's action, and having a period of about five respira- 
tions — i\e., about that of the variations in arterial tension 
found to occur in animals, I have looked for this rhj^thmical 
variation, but have not hitherto been able to detect it. 

An^:mia of the Retinal Vessels may be part of general 
ana)mia, or may be due to local pressure upon the artery. 

When due to local causes ("retinal ischaomia" of the 
Germans) there is usually simultaneous pressure on the 
retinal vein, which runs side by side with the artery. The 
arteries are then unduly narrowed, and the veins dilated. 
This condition is constantly seen during the contraction of 
inflammatory tissue in the papilla. In rare cases, in which 
the pressure is on the artery immediately after its entrance 
into the optic nerve, and behind the vein, which enters a 
little in front of the artery, the arteries may be narrowed 
witliout any distension of the veins. 

Spasm of iho retinal vessels has been supposed to occur 
in epilepsy, and also to be the cause of "retinal epi- 
lepsy," Lr., epiloptifonn ama\trosis. I have examined the 
retina in many canes of epilepsy immediately after fits 
without observing ,any marked change in the arteries. 
During several epileptiform convulsions, I have kept an 
artery and vein in view throughout the fit, by the direct 
nu^thod of examination, but have seen no change in the 
artery. The vein was distended during the cyanotic stage. 

(leneral defo(!tiv(^ blood supply is much less evident in the 
vessc'ls of the eye tlian elsewhere : probably because the 
intra-ociilor teiiHion effe(;t8 a regulation of the size of the 
ti^tinal vew*(»lH (Dondtuv). Loss of blood, for instance, causes 
bill a Mlighl cliange in ilw retinal vessels, excej^t an increased 
dlHpiNHi(U*(iou betw(H4i the arteri(\*4 and the veins, due in part 
1o eonlraetion of tluj art(»rieH, and in paH to atony and 
Ikil I Piling of Iho uuih'rfilled veins. The effect of hoomor- 
rluigt* on thn si/c of th(^ vessels soon i)a8ses off, because the 

' *'Jounml of N«'rvoUM ami Moiitul Dim-asc',** OctolxT, IS78. 
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volume of the blood is quickly reproduced by the passage 
into, and retention in it, of liquid from the tissues and 
alimentary eanal.^ A similar condition of the retinal vessels 
to that seen in acute anoemia was observed by v. Ghraefe in 
cholera. During the stage of coUapse tlie arteries became 
narrow, the veins dark, but of normal width. Spontaneous 
pulsation appeared in the arteries, and was attributed to cardiac 
weakness, but may, perhaps, have been due to the dimiimtion 
of the volume of the blood, rendering the amoimt ejected 
from the left ventricle at each systole so small that the shock 
(pulse- wave) predominated over the movement of the blood. 

The acute cerebral ancemia of syncope is probably attended 
by a similar condition of the retina, and to it the transient 
blindness which sometimes succeeds syncope may be due. 

Conditions of general defective blood supply render the 
disc paler, but the variations in the tint of the disc, under 
physiological conditions, are so gi*eat that it is only by com- 
parison of the state of the disc with its appearance in the 
same patient at another time, that any iiifonnation can be 
gained from it. The other eye is usually affected in the 
siime degree, and not, therefore, available for comparison. 

lIvrER.^MIA OF THE ReTINAL VessEI.S. (A.) ActivC CoH' 

fjention, — ^Apart from the active congestion of commencing 
inflammation (which is not considered here), an increased 
supply of blood to the retina may bo due to whatever 
causes an overfilling of the whole or part of the aiierial 
system of which the retinal artery fonns part. Of tlies(», 
excited action of the heai*t is the most potent. The retinal 
arteries may be seen to be large, and sometimes, thougli 
rarely, to pulsate, and the communicated pulsation in the 
retinal veins may also, commonly, be observed. When tlie 

* In Bome observations on tlie effect of venesection in the corpuncular 
richncRs of the blood, kindly mode for mo by Mr. W. S. Take, on Homo 
patients of Mr. Wharton Jones, it was found that the fall in the number of 
blood cori)Ui^le8 indicating the dilution of the circulating blood to reproduce 
its volume, took phice in the course of an hour. It was found also tliat tho 
fall was greater than the amount of blood lost coidd account for, i.r., that 
the hydroeraia be(?amo for a time excessive, a fact which may account for the 
reputed inAuence of slight, quick loss of blood. 
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overaction is long-continued, haemorrhages may occur. A 
similar overfilling may occur from obstruction in another 
region of the internal carotid. Dilatation of the arteries, as 
in exophthalmic goitre, may also cause active hyperemia. 
(B.) Passive Congestion. — Passive congestion of the retinal 
vessels may occur from local or general causes. The causes 
of local obstruction to the return of blood from the eye are, 
for the most part, the same as those of local ajrterial anaemia. 
The most intense passive congestion ever seen is met with in 
thrombosis of the retinal vein. Pressure on the oavemous 
sinus only causes transient passive congestion of the retinal 
veins, on accoimt of the free connection of the orbital and 
facial twigs. Passive congestion from general causes is very 
common, and results from whatever hinders the return of the 
blood from the head, or obstructs the circulation through the 
chest. The congestion of the eye is thus part of a cephalic 
congestion, or of a general venous stasis. The former com- 
monly results from pressure on the jugular or innominate 
veins. The general congestion is the result of some pul- 
monary or cardiac obstruction, acute or chronic. The com- 
mon acute causes are— -cough, effort, and an epileptic fit. 
The ophthalmoscope shows the retinal veins in these condi- 
tions to be greatly distended. Unless, however, there is also 
disease of vessels, haemorrhages rarely occur, no doubt in 
consequence of the support afforded to the vessel by the 
vitreous humour. The intra-ocular tension, and therefore 
the external suppoit, is probably augmented during these 
conditions of increased strain, in consequence of the fulness 
of the capillary vessels. It is true that the most intense con- 
gestion, such as that of suffocation, sufficient to cause death, 
does usually lead to retinal haemorrhages, but minor degrees 
of congestion rarely do so unless the vessels are diseased. It 
is very common, for instance, for a violent cough, or an 
intense asphyxial stage of an epileptic fit, to cause rupture of 
a subconjunctival vessel, and a consequent extravasation, but 
it is extremely rare for any retinal vessel to give way. I 
have often, in such cases of epilepsy, searched the retina for 
extravasation, but the search has alwavs been unsuccessful. 



CHANGES IN THE RETINAL VESSELS — HAEMORRHAGE. 23 

In whooping-cough, retinal extravasations have been seen 
only in extremely rare cases. 

Chronic general causes of passive congestion are chiefly 
heart disease (especially mitral) and emphysema of the 
limgs. In the general venous distension of congenital heart 
disease — cyanosis — ^the retinal vessels participate, often con- 
spicuously. The venous distension may be extreme, and may 
be accompanied by normal arteries, or the arteries may be 
also large. The blood in the arteries and veins may be 
abnormally dark. Sometimes the retinal tissues are thickened. 
The congestion from emphysema of the limgs, and from 
dilatation of the right heart, is also often very marked. 
The retinal veins become much distended and tortuous, 
and the smaller branches, ordinarily invisible, may become 
conspicuous. 

HEMORRHAGE. — Rupturc of retinal vessels and consequent 
extravasations of blood are very common in many morbid 
states, and are frequently of important general significance. 
They may occur as part of inflamm9,tion of the retina, and 
such cases will be considered subsequently. More frequently 
they are dependent directly on general conditions, or on 
retinal disease consequent on general conditions. 

They vary much in size, number, position, and aspect. 
They may be so small as to be visible only as a spot or line 
on direct examination, or they may be three or four times 
the diameter of the optic disc. There may be only one or 
two, or innumerable extravasations may exist over the whole 
fundus. When few they are commonly seated near the disc 
or in the neighbourhood of the macula lutea, when numerous 
the largest are often situated near the macula. They often 
follow the course of vessels, especially the veins, but not 
unfrequently the arteries. Their shape and aspect depend 
very much on their position in the substance of the retina. 
The commonest seat is in the layer of nerve fibres. The fibres 
are separated, not torn, by the extravasation, and the blood 
lies between the fibres, and extends along their course in the 
direction of least rosistanco. llonoo tho smaller lioemorrhages 
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are linear, and the larger striated in part or altogether, and 
they often radiate from the disc. Such hoomorrhages are 
shown in VI V. 4, VI. 1, IX. 1, 2, X. 1, XI. 1. The next 
most frequent seat is in the inner nuclear layer. Here there 
is no tendency to striation ; the extravasations are roimd or 
irregular (as in PI. VI. 4, XII. 1). If the extravasation in 
this position is large it may separate the retina from the 
choroid, while a hoemorrhage in the nerve-fibre layer may 
break through into the vitreous. This sometimes happens 
in Bright's disease, as in one case which came under my 
observation (Case 43). 

Now and then, especially in the neighbourhood of the 
macula lutea, the blood may be extravasatcd in a thin film 
between the retina and the vitreous. Such an extravasation 
is commonly very irregular in shape, the irregularity being 
sometimes increased by the extension of processes of blood 
into the vitreous. The more recent the haemorrhage the 
brighter is its colour. Old hsomorrhages may be almost 
black. 

It is doubtful whether extravasations into the retina occur, 
however small, except from actual rupture of vessels; pro- 
bably the extravasations are conditioned by degeneration of 
minute vessels, sometimes by 8U(?li capillary anemisms as are 
shown in PI. XVI. 11. Wliite spots are often seen in the 
retina adjacent to, or left by, extravasations (PL XI. 1). 
They may be, when small, granular; when large, they 
may be filmy. They are probably due to fatty degener- 
ation of the disturbed retinal elements, or of the effused 
blocd. 

Small extravasations are readily absorbed ; larger ones 
more slowly. Sometimes pigmentary degeneration results, 
and an irregular black spot is left. The white spots dis- 
appear very slowly, and white granules may remain for 
a long time. 

Symptoms, — Small ha)morrhage8, away from the centre of 
the retina, may give rise to no sjTnptoms. Larger ones cause 
loss of vision at the spot from the local damage to the retina, 
tlio loss being serious in proportion to the proximity to the 
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macula lutea, in which a small extravasation may cause per- 
manent loss of central vision. A ring of haemorrhage around 
the macula may cause considerable central amblyopia (PL 
XI. 2). Occasionally the patient is conscious of the red 
colour of the extravasated blood. At the moment of extrava- 
sation there may be no symptoms, or there may be sudden 
dimness of sight, or there may be ocular spectra. 

Causes, — Hoemorrhage into the retina, as elsewhere, depends 
on one or both of two causes — increased intravascular pressure, 
decreased strength of vascular wall. Local increased blood 
pressure is a common cause. In optic neuritis with much 
constriction of the veins, the whole fimdus may be covered 
with extravasations (PL VI. 1). Similar extravasations 
may attend all forms of retinitis. They may be large and 
abimdant in thrombosis of the retinal vein, as Michel has 
shown (see p. 28) . General increased blood pressure is an occa- 
sional cause. High ai-terial tension may often be traced in 
cases of retinal hoemorrhage in which no other cause can be 
discovered. But it is, on the whole, a rare accident, consider- 
ing the frequency with which high tension exists. Its rarity 
may be due to the efficient support of the retinal vessels, as 
explained in the description of the eJBEects of passive congestion. 
It is sometimes seen when hypertrophy of the left ventricle 
can tell unduly on tlie vascular system. In the peculiar 
vascular condition which attends arrested menstruation, 
hflemorrhages occasionally occur ; more rarely in suppression 
of some other habitual discharge. Mr. Spencer Watson ^ has 
recorded an instance of extensive retinal extravasation in a 
woman at the climacteric period, in whom there was high 
arterial tension, which was ultimately relieved by a copious 
epistaxis. 

In some cases of heart disease, especially when conjoined 
with degenerated vessels, numerous extravasations occur into 
the retina, with signs of parenchymatous retinitis, venous 
distension, and diffuse cloudiness. This condition has been 
called " hflomorrhagic retinitis." It may occur without any 
recognizable cardiac disease in apparently healthy persons 

I " Traus. Ophth. Society," vuL i. p. 41. 
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after middle life, and is often unilateral. It probably is the 
result, in some cases, of thrombosis in the retinal vein. Mr. 
Hutchinson has adduced strong evidence to show that it is 
occasionally due to a gouty diathesis, acquired or inherited 
(see Part 11., Gout). 

Degeneration of the retinal vessels is a frequent cause of 
hiemorrhage, although it is not often that it can be demon- 
strated post-mortem. It is doubtless owing to this degenera- 
tion that retinal extravasations are so conunon in certain 
general blood diseases, especially in kidney diseases and 
diabetes, pernicious anaemia, leucocythsemia, ague, piirpura, 
scurvy, and pysemia, and many exhausting conditions, such 
as over-lactation. In some of these cases, as pyaemia and 
leucocythsemia, the blockade of vessels may assist. Capillary 
aneurisms firom a case of retinal haemorrhage in diabetes are 
shown in Fl. XYI. 11, and diseased capillaries in renal 
retinitis in Fig. 10 of the same plate. Jaundice is conunonly 
given as a cause of retinal haemorrhage, but only one or two 
instances are on record. 

Apart from these blood diseases, retinal haemorrhage may 
occur from simple senile vascular degeneration. In such 
cases it is sometimes produced by violent effort, such as 
that of a cough, or in straining during defaecation. In all 
conditions of vascular degeneration its occurrence is of im- 
portance, on account of its occasional association with cerebral 
haemorrhage. This is well exemplified in the case of leuco- 
oythaemia {q. v.). 

Sometimes retinal haemorrhage results from blows upon the 
eye or skull. Rarely haemorrhages are observed in young 
persons without discoverable cause. A remarkable series of 
cases in young men has been recorded by Bales, of Birming- 
ham.^ The only etiological condition with which it could be 
associated was habitual constipation. The cases will be again 
alluded to in the section on Affections of the Digestive System. 

The prognosis depends on the position of the haemorrhage, 
and on the extent to which its causes are imder control It 
is worse when there are signs of general retinitis. 

I *» Birm. Med. Review," July, 1880, p. 262. 
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The chief local treatment is the application of cold and 
gentle pressure on the eyeball, to give temporary support to 
the vessels, and obtain contraction. Other measures are 
those suited for the general state, and for haemorrhage 
elsewhere. 

Heemorrhage from the choroidal vessels is rare, and possesses 
little medical significance. 

Thrombosis. — Veins. — Thrombosis is occasionally observed 
in smaller branches of the veins, which then lose their double 
contour — i,e,, their central reflection disappears, and they 
appear dark and large, their branches being unduly con- 
spicuous. The condition usually depends on local causes, and 
has little general significance. 

Thrombosis may also occur in the central vein of the retina 
behind the eye. It is met with chiefly in the old, in whom 
thrombosis elsewhere is common, and has been seen in associa- 
tion with senile gangrene of the foot (Angelucci). But it 
occasionally occurs also in yoimger persons, in association 
with heart disease, aortic and mitral. In these it is appa- 
rently due to phlebitis. In one case ^ the vein at the spot 
thrombosed was thickened to three times the normal size, 
chiefly from changes in the external coat. The new tissue 
consisted of concretions such as are met with in psammomata, 
and was ascribed to an inflammatory process in the connective 
tissue of the central canal of the nerve. The thickening of 
the vein was so great that it must have compressed the artery. 
It is somewhat remarkable that the accident does not more 
frequently follow a primary neuritis. Only one case has 
been recorded in which thrombosis was supposed to have 
resulted from a primary inflammation.^ 

The symptoms observed have presented considerable varia- 
tion. There is always sudden failure of sight, often dis- 
covered on waking in the morning. It is usually incomplete, 

» Angelucci : " Kl. MonatsbL," Aug. 1878 ; Zelicnder : " Bericht iiber 11 
Versam. Ophth. Gesel.," p. 182. 

- Fox and Brailey: "Ophth. Hosp. Rep.," vol. x. pt. ii., Juno, 1881, 
p. 205. 
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and soon presents slight improvement. In the most severe 
cases observed by Michel,^ the ophthalmoscopic appearances 
were those of an intense hemorrhagic retinitis. The veins 
wore extremely distended and tortuous; the retina around 
the papilla was suffused with blood, beyond this zone of 
extravasation were circimiscribed ha3moiThages, and aroxmd 
the macula lutea there was a greyish discoloration. The 
vitreous sometimes became opaque. In other cases, in wliich 
it was assimied that the occlusion of the vein was incom- 
plete, there were merely broad striated hsemorrhages aroimd 
the papilla, and round and oval haemorrhages towards the 
periphery, the arteries being indistinct, and the veins dark 
and tortuous. In still slighter cases, supposed to be of the 
same nalure, there were no haemorrhages, but merely a 
disproportion between the arteries and the veins. In most 
instances the disc was little affected. 

That hemorrhages may be absent even when the occlu- 
sion of the vein is complete, is proved by the case recorded 
by Angelucci,^ in which thrombosis of the retinal vein, 1 mm. 
behind the lamina cribrosa, was associated with senile 
gangrene of the foot. The veins were tortuous, but there 
were no haemorrhages. 

In the case recorded by Fox and Brailey glaucoma super- 
vened, but the event is exceptional ; in most recorded cases 
the tension of the eye was normal. 

In thrombosis of the retinal vein the loss of sight is less 
complete than in embolism of the artery, and the ophthal- 
moscopic appearances differ in that the arteries, as a rule, 
although narrowed, are not empty, in the enormous distension 
of the veins, and in the circumstance that venous pulsation 
can usually be observed. But in some oases the appearances 
simulate those of embolism very closely. There may be a 
cherry red spot at the macula, and in severe cases (probably in 
which the central artery is compressed by the distension of 
the vein from clot, or by the thickening of the wall which 
caused the thrombosis) the arteries may be extremely narrow, 

1 ** Archiv f. Ophth.," voL xxiv. pt. 2, p. 37. 

- ** Klin. MonatsW.,'* October, 1878. S«o abso the same, January, 1880. 
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tlie veins partly emptied of blood, and the disc pale. These 
were the appearances in a case recorded by Angelucci,^ in 
which the thrombosis was demonstrated post-mortem. 

Artery. — Thrombosis has been observ^ed in the retinal 
artery with ocular signs identical ^^dth those of embolism, to 
be described immediately. In a case recorded by Sichel it 
was conjoined with foci of softening and small haemorrhages 
in the brain. Thi-ombosis in the ophthalmic artery occurs 
as a very rare event, and probably always as the result of 
thrombosis in the internal carotid. I am not aware that any 
case has been obser\'ed during life. Some years ago I made 
a necropsy on a case in which this accident had occurred. 
The patient, an aged man, had suffered from cerebral soften- 
ing in the region supplied by the left middle cerebral artery, 
which was much diseased. A fortnight or three weeks before 
his death, there was no ocular or ophthalmoscopic change. 
Ho lay in a comatose condition, and his eyes were not again 
examined. Post-mortem, a recent clot was foimd extending 
down into the intra-cranial portion of the left internal carotid, 
fully distending it, and passing also into the commencement of 
the ophthalmic artery, wliich was, however, near the eyeball, 
pervious, being only partially obstructed by clot. The eyeball 
was quite rotten, the sclerotic of a broAvnish colour, and gi'V'ing 
way before the scissors like brown paper. The retina was 
greatly atrophied, reduced to two-thirds of it« normal thick- 
ness. Its several layers were no longer recognizable. The 
outer half was occupied by a thick layer of nuclei, apparently 
representing the two nuclear layers. Its inner half consisted 
of a series of lacunje, limited by the remains of the thickened 
vertical fibres. No ner\'e-fibre layer, ganglion cells, or 
molecular layers could be discovered. A case of the same 
character, but in which a freer collateral circulation was 
established and the retinal changes were slighter, has been 
recorde<l by Virchow, and is described further on in the 
section on Softening of the Brain. 

Emrousm. — The central artery of tlie retina is not unfru- 

» L(>o. cit. 1878. 
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quently occluded by an embolus, and the occurrence is of 
much medical interest. Nowhere else can the phenomena of 
yascular occlusion be observed during life. The accident is 
commonly the consequence of heart disease, and is sometimes 
the first thing which draws attention to the existence of the 
cardiac affection. It was so in Case 48 appended. Embolic 
infarction in other organs always coexists, and the ocular 
accident may indicate the nature of disturbance elsewhere. 
It occasionally coexists with cerebral embolism, and may 
furnish a warning of the probability of the latter, as in one 
case recorded by Landesberg, in which the ocular embolism 
was followed, a week later, by loss of consciousness and hemi- 
plegia. The patient suffered at different periods from 
embolism of each retinal and one cerebral artery. The 
cerebral and ocular accidents may occur simultaneously, as in 
Case 47. The diagnosis of cerebral embolism is usually suffi- 
ciently clear without it, but its occurrence is an important 
corroborative, and almost demonstrative, proof of the nature 
of the cerebral lesion. Eetinal, as cerebral, embolism is 
rather more frequent on the left than on the right side. Its 
common cause is, as already stated, cardiac disease, espe- 
cially mitral. It has also been observed in atheroma of the 
aorta and in febrile diseases, pregnancy, and Bright's disease, 
probably from the formation of a clot and its detachment. It 
may, therefore, occur at any age. A case at seventy-four 
years ot age has been recently recorded by Hirschberg.^ 

The position of the obstruction may be in the trunk, or in 
one of the branches. In each case there is sudden and com- 
plete loss of sight, persistent when the obstruction is in the 
trunk and is permanent. In rare cases the loss of sight is not 
instantaneous, but comes on in the course of a few minutes, 
commencing at the periphery. When the obstruction is in a 
branch, the loss of sight usually rapidly clears, except from that 
portion of the retina which is supplied by the occluded vessel. 

The arteries beyond the obstruction are deprived of their 
supply of blood, and contract, so that to the ophthalmoscope 
they appear as fine lines only (PI. XII. 2). They commonly, 

' " Arch. f. Augtjnheilkuudo," voL v., April, 1879, p. 166. 
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however, retain their red colour, because the contraction does 
not obliterate their cavity, although reducing it almost to 
capillary dimensions, and there is still a narrow column of 
blood within them. Towards the periphery, however, they 
are- so small as to be invisible. The delicate wall of 
the vessel is unrecognizable, except in the larger vessels, 
where, on accoxmt of its contracted state, it is more distinct 
than normal, and appears as a white line on each side, boxmd- 
ing the narrow, red column. When the obstruction is com- 
plete and no collateral circulation is established, the red 
column may disappear, and only a white line indicate the 
position of the empty vessel, which gradually becomes trans- 
formed into fibrous tissue (PI. XII. 3). The arterial branch 
which passes upwards and to the left is represented only by 
a branching white line, while one which passes vertically 
upwards, and is not quite empty, is bounded on each side by 
a white line. Sometimes detached columns or cylinders of 
blood are seen in the arteries and move onwards in pulsa- 
tile jerks. This is probably seen only when the obstruction 
is incomplete.^ 

The veins are narrowed, but less than the arteries. They 
are sometimes, but not always, broader towards the periphery 
than near the disc. 

The optic disc is paler than normal, and the pallor 
gradually increeises. The retina imdergoes very marked 
changes, consequent on the disturbance of its nutrition. It 
presents a greyish or white opacity, always most marked aroimd 
the macula lutea (PI. XII. 2), and commonly also conspicuous 
around the disc. This opacity may come on in a few hours, 
but sometimes not for some days. The opacity usually stops 
short of the fovea centralis, leaving it of a bright red colour, 
so red that it was thought to be extravasation, but it is now 
generally believed that the tint is merely the effect of contrast 
with the adjacent pale opacity. The latter is believed to 
depend on oedema of the nerve-fibre layer, and the thinness 
of that layer at the fovea centralis to be the cause of the 
usual freedom of that part from opacity (Liebreich). But 

* Stanford Morton : ** Ophth. Ho«p. Rop.," vol. x. pt. i., 1880, p. 76. 
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ocooeionally the fovea may be as opaque as its vicinity, as 
in Case 47 (PI. XII. 2). Here I found the op&cMy to de- 
pend on much graver etructural alterations than are usually 
supposed to exist. Beadea evidences of cedenia, there was an 
infiltration of all the retinal layers with lymphoid cells, similar 
to those of the nuclear layers, bo that the tliickened vertical 
fibres were the only Btructural elements which could be 
distinguished. The layer of rods and cones was destroyed, 
probably during life, in the region of the macula, because the 
pigment-epithehum was in contact with, and adherent to, the 
outer nuclear layer. In other places, the thickened vertical 
fibres were widely separated. 




Fig. 2.-EmboIi»ib of tin- Cciitiul ArUry of tht littina rfajc 17 ; I'l. 
— LonRituainiil scclirm through the artoiy, oUL-ciBlilli <if i 
(3 mm.) behind the eyeball. On eueli Bido the nerve fibrpH a 
cated, and Utwei'ii thcso and the ver-sel w iimch iimse i-o; 
tissue. Within the contracted veaael it nu oval fjniniilar niiuw 
front of tlii" is n "inall mund body (x 30(1). 
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HfiBinorrhageB are sometimes met with. The opacity com- 
monly disappears in the course of a few weeks, but may leave 
white spots, due to foci of degeneration. The edges of the 
optic disc are usually hazy. In most cases the pallor per- 
sists and increases, and passes into the whiteness of atrophy, 
which, at last, resembles closely simple atrophy, except in 
the extremely smiall size of the vessels. 

The plug has in several cases been found after death, 
commoidy just behind the bifurcation of the artery, in other 
cases in its course. In Case 47 (PI. XTT. 2), the artery 
in the nerve contained an oval granular embolus (Fig. 2). 
Other smaller fragments were seen in the narrowed arteries, 
upon the disc. 

Very rarely the circulation gets re-established by the normal 
course. Columns of blood appear in the arteries, in part 
broken, and for a long time easily broken by pressure. The 
arteries continue below normal size. Vision may be recovered, 
especially at the periphery, rarely at the centre. Commonly, 
however, obstruction remains complete. 

The retinal artery is regarded as a " terminal " artery— 
f.f., one that has no anastomoses. In most cases very little 
collateral circulation is set up : the arteries remain narrowed 
to lines as far as they can be traced. But they are visible in 
almost all cases as red, not as white, lines. Hence they must 
contain blood, persistent and therefore circulating, which has 
come from some slight collateral anastomoses, or from the 
obstruction being incomplete. 

Sometimes the arteries again become pervious although 
diminished in size. It is probable that this is due, in some 
cases, to the partial restoration of the channel of the artery, 
and in other cases to the establishment of considerable 
collateral circulation. In PI. XII. 2, for instance, the 
arteries are filiform only upon the disc, and as far as they 
remain imbranched ; beyond this, they have nearly their 
normal size. A similar case has been recorded by Knapp. 
This points strongly to the establishment of a collateral 
circulation, probably by connection with the long ciliary 
arteries, although, in the researches of Leber, such connections 
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could not, in the normal condition, be demonstrated. It is 
commonly supposed that the chief connection between the 
retinal and ciliary vessels is by means of the vessels of the 
optic disc, but it is doubtful whether it is by this means 
that a collateral circulation takes place. The arteries are 
never filled in the neighbourhood of the disc, but at a 
distance from it. A collateral circulation in the disc may 
maintain the blood supply needful to preserve the red colour 
of the filiform arteries, but certainly does not maintain the 
peripheral circulation in most of the cases in which this 
is re-established in a considerable degree. Probably, as 
Mauthner has suggested, there are, in different cases, very 
variable anastomoses. 

In PI. XII. 3 the vessel, which is still pervious, though 
narrowed, i^ bordered for a distance by the fine white line 
indicating the wall thickened by contraction. The blood 
column within it, narrow as it is, still presents a central reflec- 
tion, and towards the periphery the vessel again widens out 
exactly as in the other case, shown in Fig. 2 of the same plate. 
This broadening of the peripheral portion of the vessel nearly 
to its normal calibre indicates that blood enters it beyond the 
narrowed portion by some junction with other arteries.^ 

In partial embolism the segment of the retina, to which the 
occluded branch goes, becomes opaque, and is sometimes the 
seat of nimicrous hocmon-hages. Both opacity and extrava- 
sations ultimately disappear. The corresponding portion of 
the optic disc may be normal, as in the case sho'WTi in the 
figure, or it may be atrophied. In one case on record it was 
hyporaomic (De Weeker). The corresponding vein is at first 
distended, afterwards smaller than normal. 

Embolism of the trimk of the central artery commonly 
causes complete and persistent loss of sight. When the 
occlusion is of a single branch, there may be a complete 

* It is greatly to be desire<l that, in any post-mortem examination of a 
case, in wliich there has been embolism of the retinal artery, and in which 
snch collateral circulation is established, a ligature should bo placed aroimd 
the artery, or around the optic nerve, in front of the entrance of the artery, 
and the ophthabnic artery then injet^tcd, so as to discover the channels by 
which the circulation is ostHbliHhed, aiul which elude observation under 
normal conditions. 
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initial losa of sigLt, due probably to the plug causing a 
temporary obstruction in the trunk of the artery before it 
passed on to the branch in which it was an-eetod. Occa- 
sionally, in such cases, the bUndnees has remained complete, 
although the ophthalmoscope afterwards demonstrated that 
only one branch of the artery waa occluded, ITie general 
retinal ancemia may, in such cases, have been so prolonged that 
the nerve elements suffered a shook, damaging their nutrition 
beyond the power of recovery on the succeeding restoration of 
the circulation. Commonly, in such cases, the permanent losa 
is of a portion of tho field corresponding to the distribution 
of the branch plugged. When this is one of two primary 
divisions of the artery, the loss may amount to one-half of 




Pig. 3.- DinHTiiin (.f Right FiflJ uf Visiun in pnrtinl tiiibolism of the 
pcntral artery of tho reUna {Cane 4S).— Tlio shudod area indicateD the 
portion ot tho Held in which Right was losl. The asterisk indicatos the 
position of tho lixing point, the dot that of the blind spot. 

the field ; when of a smaller branch, to a quadrant, or tha 
like. There was a loss of nearly one-half in Case 48 
(PI. XII. Pig. 2), in which one branch running upwards and 
outwards is completely obliterated, and others running up- 
wards and inwards arc partially obliterated. The loss was that 
shown in the adjacent diagmm of the field of vision (Fig. 3). 
Occasionally, sudden blindness has occurred, and the retinal 
arteries have appeared narrow, refovering their normal size 

i» 2 . 
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after a short time, with restoration of vision. This has been 
attributed to a plug in the ophthahnio artery behind the 
origin of the retinal artery, but moved on into an orbital 
branch of the artery which possesses anastomoses. 

Arterial ischsemia, similar to that which results from 
embolism, has been ascribed to a retro-ocular haemorrhage 
around the artery compressing it. The ophthalmoscopic 
distinction of this from embolism is uncertain, and probably 
depends rather on the incompleteness of the ultimate obstruc- 
tion, than on any differences in the early retinal appearances. 
It is said to occur in cases in which there is a general 
tendency to haemorrhage, and to be the precursor of cere- 
bral extravasation. An interesting case, probably of this 
character, is related by Hutchinson.^ It is possible that 
some of the cases supposed to be of this character have been 
reaUy cases of thrombosis in the central vein compressing 
the artery (see p. 27). 

THE OPTIC NERVE. 

The alterations in the optic nerve, as seen at its entrance 
into the eye, are among the changes in the fundus oculi of 
greatest importance to the physician. It may be well, before 
describing those changes, to consider some points, regarding 
its structure and appearance, a knowledge of which is essential 
for a correct understanding of the pathological changes. 

In the optic disc we have presented to view the termination 
of a nerve — a structure consisting of nerve fibres, a little 
supporting connective tissue (especially abimdant around the 
central vessels), and a number of blood vessels, for the most 
part capillaries, which confer on the disc its tint. The nerve 
fibres radiate and spread out in the retina, but not equally on 
all sides, being few on the temporal side, towards the macula 
lutea, and nimierous on the nasal side and especially above 
and below. The minute vessels of the disc are derived partly 
from the posterior ciliary (choroidal) arteries, and partly from 
the central retinal artery, twigs from both of which commonly 

» "Ophth. Hosp. Rep.," October, 1874, p. 61. 
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unite in forming the " circle of Holler," a series of vessels 
which siuTOimd the optic nerve behind the disc. The con- 
nective tissue between the bundles of nerve fibres is small in 
quantity, but contains scattered nuclei. The opening in the 
sclerotic is funnel-shaped, the wider part being posterior. 
The termination of the nerve fits pretty closely into the 
inner, smaller, part of the opening, while the space between 
the nerve and its outer sheath, " vaginal space," passes up 
into the posterior part of the opening (PI. XIII. Fig. 4). 

The separation of the optic nerve fibres to radiate into the 
retina leaves the central hollow kno-wTi as the " physiological 
cup," the size and depth of which are determined by the 
arrangement of the nerve fibres. The vessels are chiefly 
developed among the nerve fibres and towards the surface of 
the disc, and hence the central cup is always much paler than 
the periphery. It is commonly white, but sometimes mottled 
grey from the reflection of the white trabeculce of the 
" lamina cribrosa," which closes in the sclerotic foramen, 
and through the meshes of which the greyer nerve fibres 
pass. The tint of the circumferential portion of the disc 
is, as already explained, deepest where the nerve fibres are 
most numerous, and hence the nasal half of the disc is 
naturally redder than the temporal half. The arrange- 
ment of the nerve fibres also causes the side of the central 
cup to be steep on the nasal and shallow on the temporal 
side, the difference being proportioned to the inequality with 
which the nerve fibres are distributed. When the fibres are 
almost all packed on the nasal side, the cup may be very 
large, and extend on the temporal side to the margin of the 
disc. Often, however, there is no paler central cup. 

The boundary of the " disc," as commonly recognized, is 
the choroidal ring, i,e.y the edge of the opening in the 
choroid corresponding to that in the sclerotic. The latter is 
usually the smaller of the two, and hence a narrow rim of 
sclerotic commonly appears within the choroidal edge, and is 
known as the " sclerotic ring." It is often visible only on 
one side. At the passage of the nerve fibres over the edge 
of the sclerotic, they curve a little above the level of the 
retina, and this slight prominence has suggested the name of 
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" optic papilla," as a designation for the area of entrance of 
the optic nerve. 

The trunk of the optic nerve possesses a double sheath : 
the inner is delicate, closely invests the nerve, and is con- 
tinuous with the pia mater of the brain. The outer sheath is 
thicker and fibrous, blends in front with the sclerotic, and is 
continuous at the. optic foramen with the dura mater. There 
is not, as was once thought, a reflection of the arachnoid at 
the optic foramen, and thus the vaginal space of the optic 
nerve — i.e., that within the outer sheath — is continuous with 
the subarachnoid space around the brain. This vaginal space 
is traversed by tracts of tissue connecting the two sheaths. 
At the anterior extremity of the nerve, the space passes 
within the posterior part of the sclerotic opening, and is, 
according to some authorities, closed; but, according to 
others, it is continuous with lymphatic spaces in the sub- 
stance of the optic nerve, and probably also in the retina. 

The optic nerve, at its entrance into the eye, undergoes 
certain pathological changes in conunon with the retina. 
When the retina is generally inflamed, and when it is atrophied, 
the optic " papilla " participates in the change. But it also 
tmdergoes inflammatory changes independently of the retina. 

The pathological conditions of the papilla resolve them- 
selves, from their clinical features, into two groups, — ^in- 
creased vascularity, commonly with increased prominence ; 
diminished vascularity, commonly with shrinking. The 
states characterized by the former are more or less inflam- 
matory, and are often included imder the generic term 
"optic neuritis." Those characterized by the latter signs 
are accompanied by wasting of the nerve tissues, and are 
included under the generic term " optic nerve atrophy." 

It must be remembered that the term " optic nerve " is 
employed in two senses — to designate the whole nerve and 
also its intra-ocular termination as seen with the ophthalmo- 
scope. To prevent the confusion arising from this double 
use of the words, it has been proposed by Leber to restrict 
the terms " optic nerve " and " optic neuritis " to the whole 
nerve, employing only the words papilla and papillitis, to 
designate the intra-ocular termination of the nen'e and its 
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inflammation. This distinction has not, however, come into 
general use in this country. The custom of emplojdng the 
term " optic neuritis " as a designation for the intra-ocular 
inflammation, makes it inconvenient to restrict it to inflam- 
mation of the nerve trunk, but for the former condition the 
synonym "papillitis" is very useful. 

The characters of these morbid states may be thus tabu- 
lated : — 

A. — Morbid states of the optic nerv'o, characterized by in- 
creased vascularity or signs of inflammation. 

1. Simple congestion of the disc ; undue vascularity, 

redness, the edge softened, but not obscured, and 
no swelling. 

2. Congestion with oedema of the disc (slight neuritis 

or papillitis) ; increased redness, with slight swell- 
ing ; obscuration of the edge of the disc, complete 
to the direct examination, incomplete to indirect 
examination. 

3. Neuritis, or papillitis; increased redness and swell- 

ing, with obscuration of the edge of the disc, com- 
plete in degree, partial or total in extent. 

B. — Diminished vascularity and signs of wasting. 

1. Simple atrophy ; increased pallor from the first ; 

" primary atrophy." 

2. Congestive atrophy ; secondary to congestion ; pallor 

slowly succeeding simple congestion. 

3. Neuritic atrophy, succeeding pronoimcod neuritis ; 

" consecutive atrophy," " papillitic atrophy." 

4. Atrophy succeeding choroiditis and retinitis ; " cho- 

roiditic " and " retinitic atrophy." 

K, — MORBID STATES CHARACTERIZED BY INCREASED 
VASCULARITY OF TEE DISC, OFTEN WITH SIGNS OF 
INFLAMMATION. 

1. Simple Congestion. 
Increased redness is the universal cxjirossion of tissue 
hyperoumia. But it is of loss value ay a sigu of h yi)eru)mia of 
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the optic disc than in the case of most tissues, on account of 
the great variation in the amount of natural redness (p. 4). 
Attention to tint of disc alone is a prolific source of error in 
ophthalmoscopy. It is as if a small portion in the centre of 
the cheek were examined to determine whether or not there 
was pathological hjrpenemia. Nevertheless, abnormal redness 
of the disc does occur as a morbid state, and, although in 
itself a sign of little value, it derives importance from certain 
concomitant conditiona It is significant (a) when it possesses 
special characters to be immediately described ; (b) when 
developed imder observation ; and (c) when it is notably 
greater in one eye than in the other : but even in the latter 
case there is room for error in the possibility of a natural 
difference, or that the paler eye may present an abnormal 
decrease in redness. 

There are certain characters which aid very much in the 
recognition of the pathological increased vascularity. First, 
morbid redness has usually a tendency to invade the physio- 
logical cup, and often, especially when the cup is small and 
shallow, to obscure it altogether. Secondly, pathological 
redness has a tendency to render the sclerotic ring or the 
edge of the choroid indistinct ; to blur the sharpness of the 
outline of the disc. The change, when very slight, may be 
best appreciated by examination with the indirect image 
(PI. I. 1). It is due to the circumstance that the seat of the 
vascularity is the layer of nerve fibres, and it may extend in 
front of the edge of the disc ; and it is often attended with a 
little swelling of the nerve fibres or effusion of fluid, which 
conceal the structures beyond. The term " congestion " is, I 
think, best restricted to those cases in which the increased 
vascularity exists alone, with so little structural change, that 
the edge of the disc can still be perceived by both methods 
of examination, although not so sharp as natural. 

The redness is different from the ordinary tint of the 
discs. It is brighter, softer, somewhat velvety in aspect, 
sometimes finely stippled. Occasionally, however, the tint 
of a disc thus changed may be positively paler than normal, 
although the imiformity of the colour, and the softened 
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edge, afford evidence of the pathological character of the 
change on which it depends. This paler tint is often seen 
when the condition is passing into atrophy. The retinal 
vessels are usnallj unchanged; their walls are often con- 
spicuous, by contrast with the redness of the disc, as white 
lines bounding the blood column, and any white connective 
tissue which surrounds them at the point of emergence is also 
unduly conspicuous (PI. I. 2). The appearance is suggestive 
of the v/hite tissue being a pathological result of the hyper- 
semia. It is probable that it is so, but the appearance is too 
common as a physiological condition to have much value (see 
p. 14). Its distinctness possesses a little significance, as due 
to the invasion of the middle of the disc by the hypereemia. 
Occasionally, when the hypereemia of the disc is the expres- 
sion of graver changes behind the eye, the vessels may be 
narrowed in consequence of retro-ocular pressure. 

The condition thus described as " simple congestion " of 
the disc is usually a chronic state, and corresponds, probably, 
to the condition which has been described by Clifford 
Allbutt as " chronic neuritis." The evidence that there is 
actual inflammation does not seem sufficient to warrant the 
application to this state of the term "neuritis," especially as 
there are forms of true neuritis characterized by extreme 
chronicity. It is rare, I think, that such simple hypera>niia 
is the first stage of an actual neuritis. In the latter, swelling 
comes on pari passu with the hypereemia — i.e,y congestion 
with oedema, rather than simple congestion, is the first stage 
of neuritis. The simple congestion is occasionally seen as 
a substantive condition, and may, in rare cases, precede 
atrophy. The condition may be the expression of a state of 
congestion and degeneration in the whole optic nerve, or be 
apparently limited to the optic disc. It may occur as a 
consequence of injuries, blows, &c., in the neighbourhood of 
the eye. The affection of sight which results from the use 
of tobacco may be attended with this state. It occurs also, 
probably, from other toxic agents, as lead. It has been ob- 
served by Clifford Allbutt in general paralysis of the insane ; 
and, although some other observers have failed to find it, one 
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case under my observation presented it very distinctly. It 
has also been described by the same writer as accompanying 
atrophy in locomotor ataxy ; but in that disease, although 
oft^n looked for, it has not been found by others or by 
myself. It is sometimes present in cases in which there is 
reason to believe a similar condition exists in the brain. The 
figures PI. I. 1 and 2 are from a patient with cerebral 
embolism, in whom the condition came on in association with 
secondary brain irritation — ^mental failure and rapid wasting 
in the paralyzed limbs (Case 25). I have seen a similar 
appearance in acute mania. Microscopical examinations of 
the disc in this state are rare. Clifford Allbutt examined 
one case and found only distension of the minute vessels with 
that granular degeneration of the nerve fibres present in all 
forms of atrophy. 

Optic Neuritis or Papillitis. 

Congestion with (Edema (PI. I. 3 and 4) is really 
the first stage of papillitis. The normal rosy tint of the disc 
becomes increased ; its edge is blurred, but is recognizable 
on indirect examination. There is a pale reflection from 
the adjacent retina, surroimding the disc with an indistinct 
halo (Fig. 3). On examining the disc by the direct method, 
the morbid appearance is much more marked (Fig. 4). The 
edge of the disc is lost, and the opacity is seen to be in part 
the result of an undue distinctness of the radiating striation 
of the nerve fibres as they course on to the retina. It must 
be remembered that this striation is often visible as a normal 
condition, especially above and below. Where the aggrega- 
tion of the fibres is very close, the central cup being of large 
size, the appearance of commencing oedema may be closely 
simulated. In the latter condition, however, there is from 
the first more or less invasion of the central cup, which soon 
becomes obscured. The increased vascidarity of the disc may 
be striated at the periphery. There is often distinct swelling. 
The centre of the papilla may be, as in the figures referred 
to, much redder than the periphery, on account of the 
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sKghter central swelling allowing the vascularity of the disc 
to be perceived In the periphery the tint of the choroid is 
concealed. The retinal vessels may be normal, or the veins 
may be enlarged. 

. It is important to note that the direct examination renders 
these changes more distinct. If the obscuration of the edge 
of the disc is apparent only, in consequence of the similarity 
in tint of the disc and the adjacent choroid, the edge of the 
disc is more distinct on direct than on indirect examination. 
When the Indistinctness of the edge is due to the opacity of 
the structures in front of it (except in the very slightest 
form), the edge is less distinct on direct than on indirect 
examination. This is no doubt duo mainly to the fact 
that the illumination is stronger and the plane of focus 
is less exact in the indirect method, so that the choroidal edge 
and the tissue in front of it are in view at the same time ; 
whereas the higher magnification and more exact focus of the 
direct method of examination illimiinates the tissues in front 
of the edge so as to increase the concealment of the latter. 
This fact will often be foimd of service in distinguishing 
between a normal redness and an abnormal obscuration of the 
disc. Of course, it will not distinguish the latter from the 
cases just mentioned, in which there is a slight physiological 
obscuration of the edge by nerve fibres. 

This condition of oedema is usually an acute affection, and 
is commonly the first stage of neuritis. It is said to be an 
effect of pressure on the retinal vein, causing passive conges- 
tion of the retinal vessels, and it has been described as the 
result of the general passive congestion of heart disease. In 
these cases it may be associated with retinal haemorrhages. 
It may, however, occur as the first stage of neuritis without 
the least sign of mechanical congestion. In the case figured, 
there was probably a syphilitic intra-cranial node or growth. 

Neuritis (Pai»illitis).^ — From congestion with oedema to 
actual inflammation the transition is one of degree. It seems 
better to restrict the tei-m neuritis, or papillitis, to those cases 

' riatcs I. 5, 6, II. 1, III., IV., v., VI., VII. 
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in which the swelling and opacity are sufficient to conceal the 
edge of the disc to both direct and indirect examination. 
This condition is found in most cases to result, not merely 
from vascular congestion and oedema, but from changes in 
the nerve fibres and connective tissue, such as we regard as 
evidences of inflammation. The change may completely veil 
the whole or only half the disc, and from such a slight degree 
of neuritis to the most intense form, we may have every 
gradation, characterized by very considerable dififerences in 
appearance. 

These variations in the appearance of the disc in different 
cases, and supposed differences in their origin, have led to 
the establishment of two varieties of the affection, " descending 
neuritis " and the " choked disc," " stauimgs-papilla." The 
grounds on which these divisions have been made are, as 
will be shown, uncertain, and it is better in the first place 
to consider the common features which all forms of papillitis 
possess. The supposed varieties and theories of this origin 
will be then better understood. 

A case of optic papillitis of considerable intensity presents, 
in the course of its development, certain stages, the general 
features of which are usually recognizable. The transition 
from one to the other is, of course, a gradual one, and cases 
are seen which present appearances intermediate between the 
several stages. Moreover, at any stage, the morbid process 
may stop, remain stationary for a time, and then recede. 
This may occur spontaneously or as the residt of treatment. 
Thus certain /orw5 of neuritis may be distinguished according 
to the intensity of the changes, but our knowledge of the 
conditions on which they depend seems insufficient at present 
to distinguish them as varieties otherwise than as varieties of 
intensity, on whatever differences of mechanism they may 
ultimately be proved to depend. 

The first stage of optic neuritis is that which has been 
already described as " congestion with oedema " — a condition 
of increased redness, swelling, and cloudiness, masking the 
edge of the disc to direct, but leaving it perceptible to indirect, 
examination. In this condition the microscope reveals no sign 
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of tissue mflammation. The second stage, that of actual, but 
slight, neuritis, is characterized by the disappearance of the 
edge of the disc even to indirect examination (PL I. 5). The 
transition from the disc to the retina is gradual, the edge is 
" blurred," and its position has to be guessed at. When this 
is the case, the disc always, I believe, presents not only oedema 
but also changes in its tissue elements which indicate a process 
of inflammation — ^proliferation of nuclei, escape of leucocytes, 
and degeneration of nerve structures — changes similar to 
those which are regarded in all organs as indicative of inflam- 
mation. 

The red tint of the disc becomes more marked, so that it 
may be almost the same as that of the adjacent choroid, or it 
assumes a reddish grey tint, which is very characteristic. 
The swelling increases, and is easily recognized, even on 
indirect examination, by the relative displacement of different 
parts on lateral or vertical movement of the lens. The 
striation of the periphery, perceptible in the first stage, 
increases, but becomes redder. It is due not only to the 
swelling and opacity of the nerve fibres, but also to the 
minute vessels which course between them. In the centre of 
the disc the redness is stippled or uniform, not striated, and 
the centre is commonly distinctly darker red than the peri- 
pheral portion (PL I. 6). The centre may be red, and the 
periphery greyish red. The striated edge passes, by grada- 
tion, into the tint of the adjacent fundus. The physiological 
cup often disappears during the stage of oodema ; if large, a 
trace of it may remain to the stage of commencing neuritis, 
but is rapidly encroached upon and covered in by the swell- 
ing of the papilla (see PL HI. 2, in which it has almost 
disappeared). 

White lines and spots are not uncommon, especially in the 
cases in which the changes remain of slight degree. They 
often correspond to the position of arteries (PL III. *\), 
The swelling and ob8ciu*ation may involve all parts of the 
disc equally, especially in the more acute forms of neuritis, 
or it may be much more marked on the nasal than on the 
temporal side of the disc. The difference may be so great 
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that the position of the edge of the disc may be distinct on the 
temporal side, while the nasal edge is completely obscured by 
opaque tissue — a condition which may for brevity be termed 
"hemi-neuritis" (PL V. 1, 2, 4). Haemorrhages are not 
uncommon in this stage, sometimes on the surface of the 
swelling, or even on the least changed part of the disc 
(PL V. 1) or just beyond its edge (PL V. 4). They are 
always small. The arteries usually present little change in 
the slighter stage of neuritis, although often recognized with 
difficulty on account of the colour of their blood correspond- 
ing to the tint of the disc. They are a little concealed at 
their emergence, but have a nearly straight course. Arterial 
pidsation has been observed by Ghraefe ^ and Becker.* The 
veins -lose their central reflection as they pass down the sides 
of the swelling, and appear dark. They may or may not 
present dilatation, indicative of mechanical congestion. In 
the early stage of papillitis from timiour, as a rule, they less 
frequently present dilatation than in that from meningitis. 

As the papillitis goes on, the swelling increases, and 
becomes often so great, that there may be a difficulty in 
seeing the surface of the swelling by the direct method 
\vithout the use of a convex lens. The veins, as they cm-ve 
down the sides of the swelling, appear still darker and 
foreshortened, and are concealed, just beyond its edge, in 
the adjacent retina (PL III. 4, IV. 1, V. 6). The veins 
commonly now present some enlargement, often considerable, 
and the arteries are narrowed. They may be indistinct 
upon the disc, being concealed by the tissue. The arteries 
are always more concealed than the veins. The vessels are 
often lost to view at the centre of the swelling (PL I. 6, 
IV. 3, V. 6), although there may be a depression where they 
emerge. This central depression is sometimes large, in con- 
sequence of the neimtic swelling being chiefly located on the 
edge of the disc (PL VII. 1) — a condition which has been 
distinguished as " perineuritis." The swelling increases, not 
only in height but in lateral extent, and partly displaces, 

» *' An>h. f. Ophth.," xi. pt. 1, 201, nnd xii. pt. 2, 131. 
•-'" Wicii. Moil. WoohcuHchrift.,*' 1S73, p. 34. 
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pai-tly invades, the adjacent part of the retina, often having 
a diameter two or tliree times that of the optic disc. There 
are, however, rarely signs of any general disturbance of the 
retina. Extravasations of blood may occur on the surface 
of the swelling, and not uncommonly white, flake-like spots 
may appear upon it, often concealing the vessels (PL III. 3, 
IV. 1, VI. 2). Occasionally a white spot is surroimded by a 
halo of ha3morrhage (PL VI. 2). Sometimes similar spots 
exist in the retina close to the edge of the disc. 

A large nimiber of cases proceed no farther than this stage. 
Signs of passive congestion of the veins may or may not be 
present. If not present before, they may be developed 
during the subsidence of the neuritis, especially if quick 
absorption of the inflammatory products cannot be obtained. 
Neuritis of this stage may clear completely (PL IV.), the 
inflammatory products being for the most part removed, and 
those which remain merely causing a little increase of tissue 
in the middle of the disc. The subsidence is marked by a 
diminution in the height and extent of swelling, and in its 
redness. At first it may appear somewhat more opaque 
(PL VI. 3), but becomes less so as the swelling subsides. 
The position of the edge of the choroid becomes appreciable, 
and gradually clearer, first on the temporal, and then on the 
nasal side. The disc has a " filled in " aspect (PL VI. 5), 
and both arteries and veins may bo narrowed and partly 
concealed on its siuface. This is especially the case when 
the new tissue-elements in the disc have been sufficiently 
abimdant to develope signs of strangidation during the in- 
flammatory stage (PL VI. 1 and VIII. 1). When this is 
not the case, as in PL III. 5 and 6, IV. 1 and 2, the disc 
may rapidly clear in the centre, as well as in the periphery, 
and the physiological cup be quickly reproduced. Often, 
however, white lines along the vessels indicate the remnants 
of preceding inflammation (PL IV. 2, II. 4), and the vessels 
may be a little narrowed. Commonly, when the inflamma- 
tory swelling has been marked, a distiu-bance of the choroid, 
near its edge, leads to a narrow zone of atrophy adjacent to 
the disc (PL II. 4, IV. 4). 
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Whether or not there are signs of mechanical congestion in 
the stage of neuritis just described, a further increase in the 
inflammation is invariably accompanied with signs of com- 
pression of the vessels, and strangulation of the inflamed 
papilla, with a rapid and intense increase in the mischief. 
The tumour formed by the swollen papilla becomes much 
more prominent, and extends laterally in all directions, even 
as far on the temporal side as the macida lutea. The form 
of the swelling varies; sometimes it remains conical, but 
usually the sides become steeper, and the top more or less 
flattened. The sides may even overhang, so that the timiour 
has a fungiform shape, and the vessels, as they pass over the 
side, may be concealed by the edge of the swelling, and 
reappear in the fundus in a different position. A good 
example of this intense strangulated neuritis is figured at 
PI. VI. 1. 

The arteries are much narrowed, and often altogether 
invisible on the swelling, being buried in its substance, and 
appearing first in the retina, a little distance from its edge. 
The veins are often concealed on the disc, at least in part, 
but some of them are usually visible towards the edge of tlio 
swelling, and are greatly distended. When the amount of 
swelling is extreme, all the vessels may be concealed, as in 
PI. VI. 1. Hajmorrhages are frequent and extensive, and 
are commonly situated on the edge rather than on the 
surface of the swelling (PI. VI. 1 and VIII. 1). The over- 
hanging edge may be infiltrated with blood. The veins may 
be concealed beyond the edge of the swelling, and often 
present many curves and twists, sometimes corkscrew-like from 
their elongation. The tint of the strangled swelling is 
usually a full red, mottled and streaked from enlarged vessels 
and small extravasation. Tlie striation due to the nerve fibres 
is commonly lost. The retina adjacent is often the seat of 
haemorrhages, which may extend along the vessels from the 
disc. Not imfrequcntly secondary changes occiu' in the 
retina over a wide extent. Hcemorrhages, usually striated 
and situated in the nerve-fibre layer, may be scattered 
over the whole fundus (PI. VI. 1). Tlie veins are often 
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distended, a^d may bo tortuous for a long distance from the 
disc. The ultimate distension of the veins may be as great 
in the papillitis which succeeds a descending neuritis (see PI. 
XVI. 3), as in that which is supposed to be limited to the 
eye. The retina, in rare cases, presents areas of opacity, 
diffuse and cloudy, or localized and white, and often occurring 
along the course of the vessels (PL VIII. 1). 

Sight, if not previously lost, fails entirely, and often very 
rapidly, during the stage of strangulation. The time taken 
for the development of these changes varies within wide 
limits. A neuritis may remain for months and even years in 
the slighter degree, or most intense stnmgulation may be 
developed in a few weeks. 

Subsidence of Neuritis, — The gradual subsidence of the 
slighter degrees of neuritis has been already traced. In the 
more intense forms, in which strangulation has occurred, the 
stage of subsidence presents certain peculiar features. The 
venous distension gradually lessens after the strangulation has 
existed for a time, and the veins may become narrow before 
other signs of strangulation subside. In PI. VI. 1 they are 
much smaller than in the earlier stage of strangulation shown 
in PI. VIII. 1. This is probably because the compression of 
the arteries becomes sufficient to lessen the blood supply to 
such an extent as to permit the veins to recover nearly their 
normal calibre. When the strangulation is less intense, the 
commencement of subsidence may be attended with an 
increase in the mechanical distension of the veins, and in 
increased narrowing of the arteries. The redness of the 
swelling lessens, hoemorrhages, as a rule, cease to occur,^ and 
some of the blood, already extravasated, disappears. The 
tumour lessens in height and in extent, and, if fungiform^ 
again becomes conical (PI. VI. 3). The highest portions of 
the swelling gradually become pale ; the sloping sides and 
adjacent part of the retina may present a darkish dis- 
coloration, into which the central pallor passes gradually 
(PL n. 1, IV. 5, V. 6, VI. 3). The centre of the 

* Very raroly fresh haemorrhages form adjacent to the papilla during the 
Htuge of bubbidence, uh in PL VI. 4. 

F. 
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swelling soon presents a distinct depression from which 
the vessels emerge, often concealed by whitish tissue. Over 
the swelling the course of the veins becomes more distinct. 
The arteries may be still concealed, their more rigid, straight 
course having caused them to be buried in the new tissue 
more deeply than the veins, which were pushed up before it, 
and the paler tint of the arteries also renders them less con- 
spicuous. The conceahnent of the veins beyond the edge of 
the disc is even greater than it was before, in consequence of 
the curve of the inelastic vessels into the retina being increased 
as the swelling subsides (PL VI. 4 and 5). Slowly the 
pallor increases and the swelling lessens, although the con- 
striction of the vessels may increase, in consequence of the 
cicatricial contraction of the newly-formed tissue. Occasion- 
ally, when large vessels appear on the papilla during the 
neuritis, these become tortuous, and gradually disappear 
during subsidence (PI. IV. 5). As the white area narrows 
to near the limits of the disc, the edge of the choroid and 
sclerotic appear, dimly at first (PI. VI. 4, left edge), then 
more distinctly. The disc has a white " filled-in " look (PI. 
VI. 5, Yiil. 2), the vessels are constricted, and it is very 
long before any central depression is developed on the disc, 
although ultimately the contraction of the fibrous tissue, as 
in other cicatrices, proceeds to an extreme degree, and the 
disc may again become hollow (PI. IV. 6). The lamina 
cribrosa is, however, usually permanently veiled, an important 
characteristic of this form of atrophy. The choroid is fre- 
quently disturbed near the disc, and a zone of irregular 
choroidal atrophy is left, causing the disc to have irregular 
edges, but this zone is not always proportioned to the amoimt 
of inflammatory disturbance, and if slight the disc may ulti- 
mately come to have a clean-cut edge. At first the disc is 
usually very white, rarely grey, with white lines along the 
vessels (PI. II. 2, upper half). When it has reached the 
retinal level, however, although it may appear white to the 
indirect image, a faint grey tint is usually perceptible on 
direct examination, and as the contraction increases this grey 
tint becomes more marked, and tlie ultimate appearance of 
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the disc is usually distinctly grey to direct examination, 
although often white to indirect examination. Very rarely 
the inflammation may subside irregularly, clearing from one 
part of the disc, while the other still presents the characters 
of neuritis (PI. II. 2). 

The retina undergoes certain changes during this period of 
subsidence. Haemorrhages upon it are usually soon absorbed, 
but sometimes undergo transformation into spots of pigment. 
Some extravasations lead to the formation of white spots in 
the retina. This is especially the case near the disc, where 
the nutrition of the retina is always a good -deal disturbed by 
tlie adjacent inflammation. These white spots, which depend 
on fatty degeneration, either of fibrin or of the retinal 
elements, and persist after the blood has been removed, 
commonly originate close to the borders of the neuritio 
swelling ; but as the latter subsides and contracts, they are 
left behind, and are often one or two discs' breadth from the 
edge of the sclerotic ring, and they may then puzzle the 
observer from their resemblance in character and position to 
the spots of albuminuric retinitis. A group of such spots, mid- 
way between the disc and macula lutea, is seen in PL VI. 3. 
The degenerative changes which occur when the infleunmation 
is very intense, and of wide extent, may leave an appearance 
strikingly similar to that of the albuminuric affection. If the 
swelling approaches the macula, degeneration occurs among 
the radiating fibres of the fovea centralis, causing spots 
identical in appearance, and probably in nature, with those 
which in renal disease form the familiar stellate figure around 
the macula. A . striking instance of this is shown in PL 
VIII. 2. The distinction, as will be subsequently explained, 
consists mainly in the evidence the disc affords of a consider- 
able antecedent neuritis. Frequently, as the retina becomes 
atrophied, slight pigmentary deposit takes place in it, 
especially aroimd the macida lutea, and sometimes the 
atrophy is accompanied by wide-spread slight disturbance of 
the choroidal pigment, probably only that of the epitheliimi. 
When a neuritis has lasted a long time, and the veins have 
b< (^11 for long stretched over the swelling, they may be so 
*^ E 2 
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ponnanently elongated that the subsidence of the neuritis, 
instead of being attended with a diminution in their tortuosity, 
is acoompanied by an increase in their curves. This is shown 
in PL VI. 4 and 5, in which also a very rare circumstance 
is presented — the occurrence of recent extensive hemorrhages 
during the stage of subsidence. 

Second Attacks of Neuritis, — If a disc has become com- 
pletely atrophied it is never again the seat of inflammation. 
When, however, atrophy is partial or absent, in rare cases two 
attacks of neuritis may occur. In one case, for instance, a 
patient suffered without doubt from a cerebral tubercle, and 
died from an attack of tubercular meningitis. The former 
had probably become quiescent, and the neuritis which it 
caused subsided, leaving partial atrophy. The discs again 
became swollen and obscured with the symptoms of meningitis. 
A second slight attack of neuritis occurred also in Case 15. 

Pathological Anatomy. — In the condition described as 
congestion with oedema, the microscope reveals less promin- 
ence than was observed during life, because the swelling 
depended on distended vessels and effused serum. The 
nerve fibres are separable with abnormal readiness, and 
are divided by spaces which during life were occupied 
by serum (PI. XV. 8). The fibres themselves may present 
slight varicosity. There is no increase in the connective- 
tissue elements, and there are no products of degeneration 
of the nerve fibres. The retina is normal to the edge of the 
choroid, its nerve-fibre layer being alone increased in thick- 
ness by the conditions mentioned as causing the swelling of 
the papilla. Sometimes the retinal layers may be displaced 
outwards a short distance. 

In the stage of developed neuritis (PL XIII. — ^XVI.) the 
microscope reveals a considerable swelling, often two or three 
millimetres above the level of the choroid. There is usually a 
central depression, which may be larger and deeper than the 
ophthalmoscopic examination suggested. The swelling may 
be very distinct to naked-eye examination (Fig. 5, p. 55), and 
hfomorrhages may be seen ui>on it. Thus, mere inspection of 
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le fundus after renifival may show the previous esistenoo 

papillitis. The swelling is due to sereral wiiditions, the 

lative degree of which vorits mueh in different cases ; — 

|I) The vessels, large and Binall, are distended with hlood 

[fPh XIII. C). (2) Spaces between the nerve fibres aomo- 

les indicate the persistence of ccderaa. (3) Many nuclei 

seen, some of which are leiiwieyte-lite corpuscles, most 

lundont around the vessels, which may bo encrusted by a 

ick layer (PI, XIII. fi, XV. 1) ; thoy are sometimes grouped 

ito dense masses (PI. XIII. 5). Similar corpuscles lie in 

tally increased numbers between the bundles of oerve fibres. 

•fiome of these are nuclei belonging to a system of connective 

tissue fibres which run at right angles to the nerve fibres 

(indicated in PI. XIH, C and XIT. G). Tliese fihrer iiay be 

themselves swollen (PI. XV. 9). (4) The nerve Bbres present 

changes, which contribute, in varying degree, to the production 

of the swelling. They are irregularly thickened, and the 

enlargements may be varicose, monilifoim, or knob-like (PL 

,V. II), often eontftiiiing granules or fatty globules from 

feneration of the myelin. The swellings may attain a large 

the accompanying figure (Fig. 4). Free nggregaticns 



4. — DeKdicnttion o! NLtre FilircH. frtim tlie sulwtnupe ')f an inAuiied 
pspiltB in a cvw at tumnnr of tlie lower pikrt of right middle oerobnt 
. Hi^lilj' Tiiiig:uilit<d. (After Pugcuetuohvr und Gmth.] 

[ fatty globules and granules may also bo fomtd, commonly 

(nolosed in a («11 wall (PI. XVI. 'i). They may assume a 

tolloidal appeai-ance ("coriwra amylaoea"). Many of these 

simply the detached degeneration -swellings of the 

pen'o fibres, They are beat seen in glycerine preparations. 
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These products of degeneration give rise, by their aggre- 
gation, to the larger white spots seen with the ophthalmoscope. 
Other spots are due to aggregations of leucocytes. 

The vessels may have their walls thickened by nucleated 
tissue, and sometimes by a clear, finely fibriUated substance 
(PL XrV. 7). The vessels do not usually present any 
evidence of compression in the sclerotic ring, but commonly 
appear to be narrowed, often considerably, in the thickest part 
of the swelling, and the veins are again enlarged as they pass 
down the outer sides (PI. XIII., XTV.). The veins are 
usually very large, the arteries narrow. The former, after 
curving down the sides of the swelling, descend into the 
bubstance of the swollen retina, even into the nuclear layers, 
and rise again into the layer of nerve fibres. Sometimes 
two such curves may exist (PI. XVI. 1). The retina is 
displaced from the edge of the choroid often as far as a 
millimetre from the sclerotic ring. Its layers at the com- 
mencement usually present considerable change. The nerve- 
fibre layer is thickened by a slighter degree of the changes 
which cause the swelling of the disc. The nuclear layers 
axe increased in thickness and often blended together, and 
the nuclei more or less separated and grouped into vertical 
columns by the displaced fibres of Muller (PI. XV. 1). The 
retina may present (as here) slight curves due to its displace- 
ment, most marked in its outer (deepest) layers, and effecting 
detachment of the retina, the space between the bacillary 
layer and choroid being occupied by serum. These cur^'cs 
may bo visible with the ophthalmoscope as narrow, pale lines, 
parallel to the edge of the papilla (PL VII. 1). 

The i)igment-epithelium may persist up to the edge of the 
sclerotic, or it may disappear in the area from which the 
retina has been displaced (PL XVI. 1). Often the choroid 
imdergoos atropliy close to the edge of the sclerotic. 

The changes in the papilla always become much shghtor at 
the sclerotic ring, and often appear to cease there. Conunonl}', 
however, largo numbers of nuclei lie among the nerve bimdlcs 
in and just behind the lamina oribrosji, where the nutlui are 
in health the most abundant. The sclerotic ring may appear 
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distended, the nerve tissue occupying closely its funnel-shaped 
area. The appearance of distension is partly, if not entirely, 
due to the shape of the ring, as may be seen by comparing 
PI. Xni. 5 with PI. XVI. 1. In the latter the appearance 
of excavation of the edge of the sclerotic is present on 
the right side only, and an interval exists between it 
and the nerve fibres, occupied only by the fibres of the 
lamina cribrosa. 

The sheath of the optic nerve is often distended with 
fiuid, sometimes slightly, sometimes considerably. The dis- 
tension is greatest a short distance behind the eye, and 
narrows close to the sclerotic, having thus a pyriform shape 
(Fig. 6). In cases of old neuritis the sheath may be foimd 





Fig. 5. — Poiitorior Segment of Eyeball and Optio Nerye (from a caae of 
chronic truumatic meningitis)/ showing the distension of the sheath 
of the nerve and the sweUing of the papilla. (Natural size, after 
Pagcnstccher and Genth.) 

flaccid, having evidently been distended at a previous time. 
Microscopically the nerve may appear normal, the nuclear 
increase near the lamina cribrosa gradually ceasing. More 
commonly the nuclei are increased in quantity throughout 
the nerve, and the trabeculoe may be thickened and the 
vessels distended (PI. XIII. 8 and 9). The inner sheath 
is often crammed with nuclei, and the connective tissue 
between the inner and outer sheath increased. The nerve 
fibres may present evidence of degeneration. These changes, 
slight or considerable, may often be traced back as far as the 
chiasma, in front of which they are sometimes much more 
intense than anteriorly, and most intense near the surface 
of tlie nerve, especially in cases of meningitis, — evidence of 
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extension of inflammation from the meninges. An increase 
of nuclei is sometimes to be traced into the chiasma, and even 
into the optic tract (PL XIV. 5), where the corpuscles may 
even be aggregated into " miliary abscesses " (PI. XVI. 4). 

During the progressive subsidence to atrophy, there is a 
diminution of the cellular elements in the papilla, probably, 
in part, in consequence of their transformation into fibres. 
The products of the degeneration of the nerve fibres are 
slowly removed. Ultimately the substance of the papilla 
appears to consist of a felty mass of interlacing fibres 
sprinkled with nuclei, in which at last scarcely any indica- 
tion of nerve fibres is to be traced. 

Symptoms. — These may be, when the inflammation is of 
moderate intensity, entirely absent, as Hughlings-Jackson 
first pointed out. Vision may be imimpaired — acuity and 
colour-vision perfect, and the field imrestricted. An increase 
in the size of the blind spot may usually be ascertained by 
mapping it out with the perimeter, but of this the patient is 
unconscious. The degree of neuritis which may exist with 
no impairment of acuity of vision, is remarkable. In the 
cases shown in PI. I. 4, 6, HI. 5, IV. 1, 3, V. 1, 2, VI. 4 
and 5, when the drawing was made, the acuity of \'i8ion 
was scarcely or not at all impaired. It is often said that 
" descending neuritis " causes much earlier affection of sight 
than limited intra-ocular papillitis. But acuity of vision 
may be unimpaired even with a considerable degree of 
descending neuritis. In more intense cases, however, sight 
is impaired or lost, and this constitutes the chief sjTuptom of 
optic neuritis. Photophobia and pain in the eye are very 
rare. Pain in the head may occur in cases of apparently 
primary papillitis. It is, of course, a very common aeeoiu- 
panimeut of s^Tuptomatic inflammation, but is then generally 
to be accounted for by the intra-cranial disease. 

The affection of vision usually occurs in one eye before it 
occurs in the other. It may come on rapidly or slowly ; 
never instantly. Sometimes the rapidity of its progress may be 
great ; sight may fail eomi)letely in the course of a few days. 
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Kestriction of tlie visual field usually accompanies con- 
siderable change in the acuity of vision. It may be ex- 
tensive, and often reaches its height during the stage of 
subsidence. Only a small area around the fixing point 
may remain, as in the diagram {Fig. 6), from a case of 




Fig. 6,— Diagram of the Field of VUiou in a caso of subdding optiu 
ncuritiB in rrrobollar tumour, loft eye. — The outer boundary of the 
figure is tlio limit of tho avera^^ normal field. Visioii was lost in 
the shaded area, preserved only nithin the inner lino around the filing 
point, the position of which is indicated by the aeteriak. 




—Diagram of Field of Viuiun in a case lii unilutcrnl optic 
liiuitolion alore only (Caw IT). 
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eabaiding QeuritiB in cerebellar tumour. Occasionally tlie 
limitation of the field of vision may be iir^ular, one part 
being more or lees affected than the rest, as in Fig, 7, in' 
which the upper part only is restricted (Case 17). In some 
oases a change in the field oi vimon, due to the intra-craniol 
disease, may accompany the peripheral limitation due to 
the optic neuritis, as in the diagram (Fig. 8) of the 
fields of vision in Case 18, in which bemiopia, owing to the 
iutra-cranial disease, accompanied the peripheral limitation. 
Not unfrequently there is marked peripheral amblyopia, and 




Fiff. 8.— DUgrain of the Fiplds irf VidoD in s case of hemiopia and double 
optic neuritU (Case IB),— The »tnr n^Tesenti the fixing point, the dot 
tie position of the Hind spot. The outer boandary of the shading in 
the nonnal limit of' Ihe field, the shading the area in wliich sight wax 
lost. There is seen lo be loss of the whole right half of each field, with 
ic limitatiou of the left halves. 
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a small object cannot l>e recognized in the peripheiy although 
a large object, as the hand, is well seen. The increase in size 
of the blind spot b proportioned to the size of the papiUaty 
swelling. The accompanying diagram (Fig. 9) shows ita 
area in a case of optio neuritis figured in PI, IV. 3 (Caae 9). 
It is a little, but not much larger than normal. 

When there is distinct amblyopia there may be a defect in 
colour-vision, and the latter may esiat even when acuity of 
vision is very little impaired. The order of loss is eometimee 
(as in atrophy, q. v.) that of the normal peripheral anange- 
mont of the colour fields in the accompanying figure (Fig. 10), 




Fig. 10.— Diaeram sliowiii^ the Folds of Colouc VUion in a noma] 
emmetropic oye on a dull dny.' Tho fields aro each rather smaller 
thuD on a bright day. The asteriak indicates tho fixiii(i: puint, tho 
blnck dot tho position of the blind spot. (ITiniaUj the blue field is larger 
than the yellow.) See tho section on Atrophy of the Optio Nerve. 

red and green being lost before yellow and blue. In Case 20, 
for instance, yellow was the only colour which could be 
recognized. More frequently, however, the lose is irregular. 
In three eases I have seen yellow alone lost. In Case 29 at 
one time, in one eye, yellow waa alone lost, and in tho other 
eye yellow, blue, and green were lost, red being seen, and 

■ I am indcltted to Ur. Ncttlciiliip for tho ohartn froiik wliioli this 
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recovery was in the order of the fields, tlie 3'ellow last. Now 
and then (as in Case 8) colour- vision may bo little affected, 
even when there is considerable peripheral limitation of the 
field of vision. 

When sight is completely lost, the sensibility of the retina 
to electrical stimulation may or may not be impaired. It 
may be lost during blindness, and return with some recovery 
of sight, as in Case 10. 

It is very important to be aware, as far as possible, of the 
mechanism by which sight is impaired, since the prognosis 
must, in the main, depend thereon. The loss of sight which 
occurs in cases of idiopathic isolated papillitis is, of course, 
due to the process which can be seen with the ophthalmoscope. 
But the papillitis which occurs in intra-cranial disease may 
be accompanied with loss of sight due, not to the intra-ocular 
changes, but to mischief in the course of the optic fibres or in 
the centres in which they are connected. The first point 
to ascertain, therefore, is whether the amblyopia is due to 
the intra-ocidar changes or to mischief farther back. It is 
not always possible to determine this point, but very often an 
accurate opinion may be formed. 

Concomitant affection of sight from intra-cranial processes, 
it may be thought, should be more frequent in cases of 
descending neuritis, than in cases of supposed isolato<l 
papillitis ; because descending neuiitis is duo to, and involves, 
organic changes in the optic path. This is true, but this 
distinction does not afford much assistance, bocaiLse it is not 
often that we can rely upon the ophthalmoscopic distinction 
between descending and isolated neuritis. 

Another distinction is derived from the manner in wliicli 
the loss of sight comes on. Blindness from optic neuritis 
never comes on instantly ; it occasionally, tliough rarely, 
comes on instantly in concomitant bniin disease. From optic 
neuritis, however, as just stated, it may come on in the course 
of two or three days. More important indications arc 
derived from the fonn in which sight is lost. A symmelrical 
hemioi)ic defect in the field (such as Fig. 8) means an 
intra-cranial cause ; nn uns}Timietrical lateral def<Ht, opp(»rially 
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a loss of the temporal halves (as Fig. 11), ordinarily meaiiB 
pressure oii the chinsma, a very common cause of hlindness in 
theso cases, the pressure being exerted by a distended third 




g. 11. — Dia^rrtiiu of tlic Fields ut Viaiou in a case in which sight waa 
probably lont from preAsuro on Ihe uhioBma. — The shaded area indicatea 
thu port ill which viHion «-aa lout — viz., the temporal portions of both 
fipldB, tliG nasul portions olono pcraiBtiug- [" Temporal Hemiopis"). 




Fig. 12.— Diagram of the Fioliht of Vision in a care of loss of right and 
diBcimc of the right cerehml hemiBphcro.— Lobs of the whole of the 
left field aad uf the left half of tho right, with a little peripheral defect 
nn tho temporal (right) side. 

ventricle. Complete loss of sight of one eye, and loss of the 
adjacent half of the other field (as in Fig. 12) is hypotheti- 
eally of cerehral origin (Case 30).' A peripheral restriction 

' The lOas may bo cipluined, on the improved hypothDaiB of Charcot that 
there is a eecondary decusBatiun at the corpora qnadrii^niitia, complementary 
to the approiimate serai -decussation which certainly tako« place at tha 
ehiasma. Thus an eiUmsive Icaion at the posterior part of one optio 
thalamus would destroy the fibres "which had crossed to that mde at both 
decuBsatiunjj {i.e., all from the opposite eye) and those which were about to 
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of the fields usually means damage in front of the optic com- 
missure, and, in most cases of intra-ocular neuritis, damage 
from the visible changes. A central scotoma is observed only 
when there is a conspicuous lesion at the macula lutea, or in 
oases of primary retro-ocular (axial) neuritis. 

Lastly, important assistance is derived from the degree of 
intra-ocular damage— is it sufficient to account for the loss of 
sight P The question is one difficult in many cases to answer, 
and an approximate answer can only be afforded by a 
knowledge of the conditions on which the loss of sight, in 
these cases, depends. The study of intra-ocular neuritis in 
relation to affection of sight makes it probable that vision 
may suffer in two ways, apart from the involvement of the 
retina. The first is damage to the nerve fibres by the process 
of inflammation around them. We know that acute inflam- 
mation has a tendency to stop the conducting power of nerve 
fibres, apparently by some direct damage to their finer struc- 
ture, and that the subsidence of the infiammation may be 
followed by a recovery of function. The second is by pressure 
on the fibres, by the products of inflammation. This occurs 
both during the inflammation and while it is subsiding. 
During subsidence, the newly-formed elements are undergoing 
a transformation into contracting fibrous tissue. A similar 
compression probably also occurs during the height of the 
inflammation, from the excessive amount of tissue produced, 
because at that period loss of sight may often be observed to 
coincide with a marked increase in the " strangulation " of 
the swollen disc. Damage to vision from compression of the 
fibres during subsidence of the neuritis is very common and 
very serious. It may cause considerable damage to sight 
which has been unimpaired by the active neuritis, and it 
constantly succeeds and intensifies impairment by inflanmiatory 
compression during the active stage. The amblyopia, which 
occurs during the height of the inflammation, may lesson as 

decussato at the corpora quadrigcmina from tho eye on the side. The only 
uniujurod fibres would be those from tho inner half of tho retina, on tlie 
same side as the cerebral lesion, fibred which had crossed at the chiasma to 
tho opposite hemispher»». 
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the inflammation subsides, and be again renewed by the con- 
traction of the new tissue as the subsidence of the swelling 
advances. The latter constitutes by far the greatest danger, 
because the contraction which causes it continues, and increases 
for a long time, and the amblyopia due to it usually continues 
and increases until, and even after, the disc has reached its 
normal level. The progress of the amblyopia from this 
cause may, however, be interrupted by the recovery of 
fibres damaged only during the active inflammatory stage, 
and when the amount of new tissue formed is small in 
proportion to the irritative changes in the disc (as in many 
cases of syphilitic disease duly treated), a considerable in- 
flammatory amblyopia may clear away and be followed by 
very slight consecutive defect. The latter is usually more or 
less permanent, but, after it has reached its height, consider- 
able subsequent improvement does, in some cases, slowly 
occur (see p. 114). 

Not unfrequently after a neuritis has subsided, with or 
Avithout impairment of vision, a further loss of sight, complete 
or incomplete, may occur from intra-cranial causes without 
any fresh ophthalmoscopic appearances, as in Case 6. It 
will thus be seen that a considerable disparity between the 
affection of sight and the course of the papillitis indicates 
the influence of retro-ocular mischief. A good illustration 
of this is afforded by Case 17 (PI. VII. 1 and 2) in which 
the papillitis was unilateral, the other eye presenting normal 
characters throughout ; but the sight of both eyes failed 
after the subsidence of the papillitis. 

Cai sEs. — The most common causes of optic neuritis are 
encephalic diseases, and of these tumour is incomparably the 
most frequent. Neither the nature, size, nor the seat of the 
tumour appears to exercise much influence on the occurrence 
of neuritis. The next most frequent cause is certainly menin- 
gitis, and then come abscess of the brain, hydatid disease of 
the brain, and softening of the brain from vascular obstruc- 
tion. In some cases, as in Case 27, it appears to result from 
lui irritative process in the brain, revealed only by the micro- 
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scope (see Part II., " Inflammation of the Brain," p. 124). 
It also aocompanies, in rare cases, acute diseases of the spinal 
cord. Other causes, outside the nervous system, are — ^albu- 
minuria, lead poisoning, certain febrile diseases, amemia 
(especially from loss of blood) and certain other morbid blood 
states. It may probably occur as an idiopathic affection, 
without obvious exciting cause, or from disturbances of men- 
struation, or exposure to cold. In all these cases it is, as a 
rule, double ; now and then, in cerebral disease, and after acute 
febrile diseases and loss of blood, it may be single. Unilateral 
optic neuritis may result from mischief in the posterior portion 
of the orbit — inflammation or growth invading the optic nerve. 
In the general diseases, such as albuminuria, lead poisoning, 
anaemia, &c., optic neuritis is often associated with encephalic 
symptoms. In Case 28 of lead poisoning (PI. VII. 6), the 
neuritis was associated with great mental excitement, and 
so also in Case 36 of albuminuria (PL IX. 2), while in the 
similar case figured in PI. IX. 3 (Case 37), intense headache 
was present. It seems probable that, in these cases, either 
the cerebral disturbance is concerned in the production of 
neuritis, or the neuritis and cerebral disturbance may be 
the indication of a general effect of the toxcemia on the non^e 
tissues. 

Duration. — The duration of optic neuritis varies very 
much in different cases. The cases of most rapid course may 
reach their height in two or three weeks, maintain it for 
about the same time, and then subside. These are of two 
classes — the most trifling and tlie most severe. The former 
are, for the most part, those which depend on a cerebral 
condition which soon subsides, such as a transient attack of me- 
ningitis, or syphilitic or scrofulous disease, which is influenced 
by treatment before the neuritis reaches its height. Now 
and then, however (as in Case 15), a neuritis rapidly sub- 
sides, although the cerebral disease progresses. But this is 
the rare exception. In these transient cases the subsidence 
may occupy the same time as the development — two or three 
weeks — and be complete ; so that at the end of six or eight 
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weeks the discs are again normal. In some very intense 
cases, such as that of apparently idiopathic neuritis, figured 
in PI. VIII., the development of the afEection may be equally 
rapid, an intense degree of swelling being soon attained, and 
subsidence commencing in a few weeks. In these cases, 
however, the retrocession of the neuritis is always slow, and 
commonly occupies many weeks ; often months pass before 
the edges of the disc are again perceptible. 

On the other hand, the course of nemitis may be so chronic 
that months, even a year, may pass without the least change 
in the condition of the discs being perceptible. Cases 23, 
24, and 26 are instances of this. Most cases of this extreme 
chronicity that have come under my observation, have 
accompanied symptoms of brain disease, which were not, in 
themselves, suggestive of " coarse " brain disease, tumour, &c. 
But in some cases an equally chronic neuritis may accompany 
tumour. That shown, for instance, in PL V. 1 and 2, pre- 
sented no alteration, tested by comparison with the drawing, 
for eighteen months, and two years later was still marked, 
the red, congested half being similar in area, although on the 
clearer half the disc had become grey, and sight was lost. 
It is to be noted that in this case the symptoms of timiour, 
although intense, also progressed very slowly, and the 
chronicity of the neuritis probably may be taken as an indi- 
cation of chronicity of the cerebral disease. The converse 
proposition, however, that all forms of very chronic brain 
disease entail a chronic form of neuritis, does not, by any 
means, hold good. 

In most cases the duration of neuritis is intermediate 
between the extremes mentioned, reaching its height in 
a month or two, and often remaining for some weeks or 
months with little change, and then subsiding. A rapid 
strangulation usually precedes subsidence at no long period, 
the products of inflammation perhaps checking the inflamma- 
tory process. • * 

The Eelation of Optic Neuritis to Encephalic 
Disease. — The first definite theory of the mechanism by 
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which intra-cranial disease acts was put forward by von 
Graefe in 1859,* and further developed by him in 1866.* It 
was founded on the observation that in some cases of intra- 
ocular neuritis, with haemorrhages, in cerebral tumour, no 
signs of inflammation were perceptible on naked-eye exami- 
nation in the trunk of the optic nerve ; whereas in a case of 
meningitis in which the ophthalmoscopic changes had been 
less intense, inflammation of the nerve trunk was foimd by 
Virchow — inflammation which was naturally assumed to have 
been communicated to the optic nerve from the inflamed 
meninges, and to have descended the nerve to the eye. This 
condition von Graefe designated " descending neuritis," and 
gave as its characteristics a slight degree of change in the 
discs and a tendency to invade the adjacent retina. On the 
other hand, the cases of tumour, with great intra-ocular 
change, haemorrhages, &c., and no evidence of inflammation 
in the optic nerve trunks, he explained by the theory that 
they were due to the effect on the circidation of the eye, of 
the increased intra-cranial pressure, which he assimied to be 
invariable in these cases, and to obstruct the return of blood 
from the eye by compressing the cavernous sinus. He 
suggested further that this mechanical effect was greatly 
intensified by the unyielding character of the sclerotic ring, 
which woidd act, he assumed, as a multiplier of the mechani- 
cal obstruction. In accordance with this view he applied to 
the condition of disc met with in these cases — considerable 
swelling with haemorrhage and vascular distension — the term 
" stauungs-papilla " {stauung, a danmiing back), in distinction 
from the "descending neuritis." In this ooimtry, by the 
suggestion of Clifford Allbutt, the term " choked disc " has 
come into use as a synonym for " stauimgs-papiUa." 

It was soon pointed out as strange that an actual 
inflammation should residt from a mechanical congestion, and 
as still more strange that the inflammation thus excited 
should remain limited so nearly to the papilla. But graver 

> In a communication to the Societc de Biologic of Paris in November, 
1869 (•• Gazette Hebdom.," 18.59), and more fully deflcribed in the *• Arch, 
f. Ophth./* vii. 1860, pt. 2, p. 58. 

» ♦'Arch. f. Ophth.,'* xii. p. 100. 
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difficulties awaited this theory of the " stauiings-papilla." 
It was found that the ophthalmoscopic signs of the two 
forms of neuritis could not always be relied upon. The con- 
dition supposed to be characteristic of descending neuritis 
was discovered, in some oases, to be but the first stage of that 
supposed to indicate mechanical obstruction. It was foimd, 
also, that wlien the character of one of the two forms was 
dear, the necropsy might show the case to be really one 
of the other variety. Cases of this character were frankly 
published by von Graefe, although he still held that the 
distinctions were, in the majority of cases, accurate, and the 
supposed mechanism of the stauungs-papilla effective. This 
theory, however, was destroyed in its substantive form in 
1869 by the demonstration by Sesemann^ that the communi- 
cation between the superior orbital and the facial veins was so 
free that the effect of pressure on the cavernous sinus was at 
once relieved, and did not cause more than a very transient 
fulness of the retinal veins, and that even obliteration of the 
cavernous sinus produced no intra-ocular changes. This has 
since been well corroborated, as, for instance, by a case 
recorded by Hutchinson, in which no distension of the retinal 
veins was produced, although the -cavernous sinus was com- 
pletely obliterated by the pressure of an aneurism. It has, 
indeed, been said that the openings from the orbital into the 
facial vein are often larger than the communication with the 
cavernous sinus. 

It was discovered by Schwalbe ^ tliat the subvaginal space 
around the optic nerve is, at the optic foramen, continuous 
with, and can be injected from, the subdural space around the 
brain.^ This gave significance to some earlier observations of 
Stellwag von Carion* and Manz^ that the sheath of the nerve 
may be distended in optic neuritis from tumour and menin- 

> «* Roichert u. Du Bois Reymond's Archiv," 18G9, p. 154. 

' *'Centralblatt f. Mod. Wiss.," 1869, p. 465. "Arch. f. Mikroskop. 
Anat.," Bd. vi. 1870, p. 1. 

' It hn8 been lately stated by Parinaud that the communication Ih with 
the subarachnoid, not with the subdural space ('*Ann. d'Oculistiqne," 
vol. Ixxxii 1879, p. 2o). 

♦ "Ophthalmologic,'* vol. ii. 1866, p. 617. 

* "Zohondor'sMonatRbl.." vol. iii. IKG5, p. 281. 

F 2 
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gitis. The two facts suggested to Schmidt ^ that intra-cranial 
pressure may influence the intra-ocular termination of the 
optic nerve by this mechanism, since, as abeady described, 
the distension of the sheath is greatest just behind the globe. 
The theory received support from Manz,^ who showed how 
frequent distension of the sheath is in optic neuritis, and 
believed it to be invariable in cases of increase of intra-cranial 
pressure or increase of subarachnoid fluid. He urged that 
the simple pressure on the nerve and vessels might cause the 
intra-ocxdar changes, and endeavoured, by experiment on 
animals, to demonstrate this effect of the vaginal distension. 
Injections into the subdural space passed into, and distended, 
the sheath, and caused fulness of the retinal veins, and in some 
cases transient redness and swelling of the papilla. 

Schmidt, however, found that a coloured liquid injected 
into the sheath passed into lymph spaces in the nerve at the 
lamina cribrosa, and he suggested that neuritis is pro- 
duced, not by the simple pressure outside the nerve, but by 
the influence, perhaps irritation, of the liquid passing into 
these lymph spaces. The theories of Schmidt and Manz have 
been largely accepted in Germany as affording the most 
satisfactory explanation of the origin of optic neuritis. 
Leber,' while adopting the view that the distension of the 
sheath is the immediate excitant of neuritis, doubts the theory 
of Manz, that the fluid acts by mechanical pressure, and 
rejects the effect on the lymphatic spaces assumed by Schmidt, 
on the ground that his own and other investigations have 
failed to confirm the asserted communication of these spaces 
with the sheath. Leber suggests that the fluid in the sheath 
excites neuritis, by conveying pathogenic material to the optic 
nen^e behind the eye. 

It was suggested in 1863 by Hughlings- Jackson, that 
intra-cranial timiour causes optic neuritis by its irritating 
effect, acting as a " foreign body," and this view was sup- 
ported a little later by Brown-S^quard, who compared the 

> Of Marburg, now Schmidt -Rimplcr. "Arch. f. Ophth.," vol. xv. 
1869, p. 193. 2 "Deiitwh. Anh. f. Klin. Med.,'* vol. ix. 1871, p. 339. 

' DiscuMdon at the lutoniational McMlioal Conjrmw, London, 1881. 
* "Ophth. Hopp. Rep.," vol. iv. 
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origin of neuritis in intra- cranial tumour to the production of 
atrophy of the optic nerve by a distant source of irritation. 
It was formulated by Benedikt ^ in 1868, by ascribing the 
mechanism to the vaso-motor nerves, and it is generally 
known, somewhat inaccurately, as his theory.^ This view 
assumes that the tiunour acts as a source of irritation 
which has a reflex influence through the vaso-motor nerves 
upon the optic disc, leading to its inflammation. It has been 
rejected by most writers on the grounds stated by Leber,^ 
as involving a mechanism not known to exist, and a com- 
plex relation of the optic nerve to all parts of the brain 
difficult to conceive ; and by Clifford Allbutt, on the ground 
that he has failed to find around tumours the signs of 
irritation. The theory is, however, still held by Hughlings- 
Jackson as that which best explains the phenomena of neu- 
ritis ; he has always urged that the occurrence of optic 
neuritis is not related to increased intra-cranial pressure. 
Lastly, Galezowski believes that neuritis is always descend- 
ing, and first maintained, contrary to previous observers, 
that the intra-ocular change is in all cases the visible mani- 
festation of an inflammation propagated by continuity from 
the brain, while Parinaud * asserts that neuritis is invariably 
the effect of distension of the ventricles of the brain, which 
causes general oerebral oedema, and of this both the dis- 
tension of the sheath and the papillitis are equally part. 

The clinical and pathological evidence bearing on these 
views may be briefly reviewed. 

The first point to be borne in mind is that optic neuritis 
limited to, or at least most intense, in the optic papilla, 
may occur without any obvious intra-cranial disease. The 
intense neuritis shown in PI. VIII. 1 was apparently a 
primary papillitis involving the retina only secondarily, and 
occurred in a patient in whom no symptom of cerebral disease, 

I " AUg. Wien. Med. Zeit.," 1868, No. 3. 

^ SchneUer, in I860, put forward a similar theory when he suggested that 
some retinal changes in intra-cranial disease might be due to a '* primary 
affection of the centres of those nerves which regulate the oourMe of the 
blood in the ocular vessels."—** Arch. f. Ophth.," Bd. vii. 1860, 1, p. 71. 

3 In **Graefe u. Saemish's Manual/' Bd. v. * Loc. cit. 
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8ave some headache, could be detected diirmg two years she 
remained under observation. The neuritis reached its height 
in about a fortnight from its commencement, a rapidity 
which is seen in neuritis from intra-cranial disease only in the 
most acute cerebral affection ; a circumstance which, with 
the absence of cerebral symptoms, quite excludes, I think, the 
supposition that there existed intro-cranial disease. Limited 
papillitis may occur also in simple anaemia. From these 
considerations it seems to follow that the intra-ocular ter- 
mination of the optic nerve is a structinre, for some reason 
which we do not know, pecidiarly prone to suffer inflamma- 
tion. The common localization of the inflammation to the 
papilla points also to the same fact. 

The facts of medical ophthalmoscopy certainly make it 
difficult to connect papillitis with increase of intra-cranial 
pressure. If we consider the cases in which intra-cranial 
pressure is raised to the highest point it ever reaches — chronic 
hydrocephalus — ^we find optic neuritis the rare exception, 
and, when it occurs, never intense. The difficulty cannot be 
met by attributing it to the slowness with which the pressxire 
is raised, because the growth of many tumours which by 
themselves cause intense optic neuritis is equally slow. 

On the other hand, as I have many times seen, in cases 
of tumour with neuritis there may be no sign of increased 
intra-cranial pressure during life or after death. "In the 
cases of vast timiours the optic neuritis does not differ from 
that caused by small tumours at the vertex of the brain, 
which cannot exercise any pressiire of consequence on the 
case. The neuritis runs through its stages, and the swelling 
of the discs subsides, although the intra-cranial pressure goes 
on increasing." ^ There may also be signs of increased pressure 
in tumour without optic neuritis. But while pressure upon 
the cavernous sinus cannot be regarded as the cause of 
neuritis, its effect on the retinal vessels cannot be altogether 
excluded. Experiments show that a quickly induced in- 
crease of pt-essure witliin the skull causes a transient dis- 

' Hugliliii^ii-JackNJtt : Loctiux- on Optic Nouriti», '* MciL Times and 
CJiw.," 1S71. 
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tension of the retinal and papillary vessels. In tuberonlar 
meningitis {q, v.) Garliek's careful observations^ have shown 
that, while papillitis is not — ^fulness of veins is related 
to an increased intra-cranial pressure. 

In the course of a descending neuritis the distension of 
veins may be very great, as I have several times observed 
both during life and after death (Compare PL XVI. 3). In 
tumour the veins at first and often throughout (when the 
neuritis does not reach a considerable degree of intensity), 
are little above the normal size, and present no tortuosities 
except those which are given them by the prominence of the 
papilla. The great distension of veins and narrowing of 
arteries occur when the inflammation has reached a certain 
degree of intensity. This points to the neuritic process in the 
papilla as causing the strangulation by pressure in, and con- 
striction of, the vessels. This view is entirely borne out by 
pathological investigation. I have never been able to discover 
any evidence of constriction of the vessels in the sclerotic ring 
or behind it. Their calibre here is always uniform (see 
PI. XIII., XrV., XV.). This statement is based on the most 
careful search for any evidence of such compression in a 
number of cases of papillitis from various intra-cranial 
diseases. In one case only was there an appearance of nar- 
rowing, and in this, from the unaltered course of an adjacent 
vessel, it was evidently due to a slight alteration in the 
position of the vessel at the spot, in consequence of which the 
sections ceased to pass through its widest part. It is always 
in front of the sclerotic, in the substance of the swollen 
papilla, that the vessels present conspicuous constriction, and 
are pressed upon and have their walls thickened by new 
tissue (PL Xin., XIV., XV.). Further, the most intense 
strangulation may occur in cases in which, as in Case 29 
(Plate VIII. Fig. 1), there is reason to believe that there is 
no intra-cranial disease ; and in Case 27, in which there was 
no intra-cranial condition which could cause any mechanical 
effect, the intra-ocular signs of constriction and mechanical 
congestion were very marked. 

» - Med.-Chir. Trans.," vol. Ixii. 1879, p. HI- 
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Distension of the optic sheath is certainly very frequent 
in cases of optic neuritis. It is not, however, as has been 
alleged, invariable, either in cases of cerebral tumour with 
optic neuritis, or in conditions of increased intra-cranial 
pressure. It may be absent in tumor cerebri with cha- 
racteristic neuritis — ^for instance, in Case 16 a large glioma 
of the right frontal lobe, with haemorrhage into it, was 
attended by optic neuritis, but with no distension of the 
sheath. It may be absent in tumour with internal effusion. 
Great distension of the lateral and third ventricles was caused 
in Case 3 by ft timiour near the corpora quadrigemina ; there 
was optic neuritis but no distension of the sheaths. A case 
of tumour of the cerebellum with optic neuritis and no 
distension of the sheaths has been recorded by Nettleship.^ 
In Case 21 of old neuritis, due to a tumour occupying the 
whole of the third ventricle and interpedimcular space, and 
extending in front of the optic conunissure and causing 
enormous distension of the lateral ventricles, the optic sheaths 
carefully examined in situ were quite empty. They were 
loose, and had evidently been much distended. This case 
suggests that pressure at the base of the brain may even be 
incompatible with continued distension of the sheath. A 
case of neuritis from cerebral abscess without dropsy of the 
sheath has been recorded by Carrier,^ and the condition was 
absent in a case of double neuro-retinitis, apparently secondary 
to cerebral hcemorrhage, which has been recorded by Gerau- 
seus.^ In tubercular meningitis, again, the condition to which 
the distension of the sheath appears to be related is not dis- 
tension of the ventricles, or increased intra-cranial pressure, 
but increase of the subarachnoid fluid, and it bears in this 
disease certainly no relation to the occurrence of neuritis. Of 
six cases with changes in the papilla, in which the state of 
the optic sheaths was carefully noted by Dr. Garlick, in four, 
in which excess of subarachnoid fluid was absent, the sheath 
was normal, although in soveral there was great distension of 

» "Path. Traui*.," 1880, p. 262. 

* " riiiliidclphia Med. TimcH," Jan. 2U, 1880. 

5 " Klin. Monat^«bl. f. Au^rcnhcilk.,'* 1880, p. 380. 
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the veutricles, while in the remaining two cases, in which 
there was an excess of subarachnoid fluid, there was also 
dropsy of the optic sheath. A case of neuritis in tubercular 
meningitis, without distension of the sheath, has also been 
described by Edmunds.^ It has been suggested that 
the fluid may be formed in the sheath where it is found, 
being prevented from passing to the cranium by the 
intra-cranial pressure. If the sheath of the optic nerve 
is the chief lymph channel by whidi fluid is conveyed 
away from the eye, its distension in optic neuritis, by 
fluid escaping from the papilla, is intelligible. But this 
fact is, at least, uncertain (see above, p. 68). Moreover, 
Case 21 appended, referred to in the previous page, seems 
opposed to this theoiy. The optic sheaths had been greatly 
distended but they had become empty, apparently in con- 
sequence of the pressure on the front of the base, by the 
large timiour in the anterior part of the third ventricle, 
cutting off the commimication with the subarachnoid space. 
If the fluid were derived from the eye, this effect should 
have increased the distension of the sheaths, instead of 
causing them to become empty. There is thus strong 
reason to believe that the fluid in the sheath of the optic 
nerve passes into it from the subarachnoid space. The 
absence of obvious excess of the subarachnoid fluid in some 
cases, as in an instance mentioned by Edmunds,^ is not of 
much weight as evidence against this conclusion, because a 
general increase of intra-cranial pressure (/».(/., by ventricular 
effusion) which would assist in forcing the fluid into the 
sheaths, would at the same time tend to remove it from the 
base of the brain where its amount is estimated. 

Of the frequent association of dropsy of the sheath and 
optic neuritis there can be no doubt, but of the relation of 
one to the other, little evidence has yet been adduced. Manz 
admits that there are probably various kinds of effusion into 
the sheath, and that all may not lead to neuritis. Parinaud 
has asserted that it is common in cases of pulmonary obstruc- 

» *'TraDy. Ophth. Soc.'* vol. i. 1881, p. 112. 
2 Ibid. 



74 MKDICAI, OPHTHALMOSCOPY. 

tion, as iii croup. It is certain, too, that distension of the 
optic nerve may occur even in meningitis without causing 
neuritis, as in a case recorded by Broadbent. But such cases 
prove little, because the duration of the dropsy may not have 
been sufficient for the inflammatory changes to arise. The 
occasional occurrence of papillitis without it — a fact which is 
well established — shows that it is not the invariable, and 
suggests that it is not the chief, mechanism by which papillitis 
is produced. But, it is probable that, although not the chief 
cause, it may still exercise an important influence on the 
process. 

In examining the trunk of the optic nerve behind the eye, 
in cases of papillitis from cerebral timiour, I have found the 
optic nerve to present traces of inflammatory change, increase 
of nuclei and connective tissue, much more frequently than 
has been stated by other observers. The changes were 
especially marked towards the periphery and in the pial 
sheath. In not one case examined could the nerves be said 
to be in a perfectly normal state. The significance of the 
changes is open to question. They may possibly be regarded, 
in some cases, as indications of an ascending neuritis. But 
in some they were the most intense in the neighbourhood of 
the optic commissure, and there was evidence that a neuritis 
had taken place there by extension from the meninges. In 
several cases in which this was most distinct, the change in 
the optic nerve, mid- way between the commissure and the 
eye, was so slight that it might almost have been passed as 
normal. The extension to the nerve was very distinct in 
two cases of intra-cranial tumour appended. In one (Case 3) 
there was distinct, although very slight, evidence of menin- 
gitis beneath the orbital lobules, which had evidently, by the 
naked-eye and microscopic appearances, extended to the 
nerves. In the other case the papillitis was considerable, and 
such as is most common in cerebral timiour (PL XIV. 8). 
The (changes in the middle of the optic nerves were slight 
but distinct (Fig. 9). In front of the optic commissure 
(Fig. 10) tlie changes from old inflammation were intense. 
No sign of adjacent meningitis was noted at the post- 
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mortem examination, but there were old adhesions over the 
tumour on the upper part of the frontal lobe. In this case 
it seems probable that descending neuritis had taken place, 
and that the link between the intense neuritis behind, and the 
intense papillitis in front, was the slight change in the tnmk 
of the nerve. Hence it seems that a very slight amoimt of 
descending change may lead, in cerebral tumour, to an intense 
papillitis. With this case may be compared the facts of Case 
27. Here the appearance of the papilla wa« declared by an 
authority so decisive as that of Mr. Couper to be that of a 
" choked disc." No tumour, meningitis, or mechanism for 
" choking " was, however, discovered within the cranium. 
But the trunk of the nerve presented changes very similar 
to those in the case just mentioned, not, however, more 
intense at its posterior portion. Similar changes were found 
throughout the brain by Dr. Sutton, and it can hardly be 
doubted, taking the symptoms and anatomical changes to- 
gether, that a condition, which must be regarded as " chronic 
irritation or inflammation " affecting the brain, had passed 
down the optic nerves and appeared as an intense papillitis, 
with signs of strangulation, due to the compression of the 
vessels within the papilla. A similar case has been recorded 
by Stephen Mackenzie.^ 

With these may also be compared the facts of Case 22 
(PL XIV. Figs. 1 — 5). Here a similar condition of disc to 
that in Case 3, but of greater intensity, was associated with 
a similar condition of nerve, and the morbid state could be 
traced into the optic tracts. 

It seems from these facts that (1) a descending neuritis 
cannot be excluded from an examination of a small portion 
of the trunk of the nerve, and (2) that a change in the nerve 
revealing itself as a very slight deviation from the normal, 
may serve to convey a condition of irritation to the eye 
sufiicient to light up considerable papillitis. 

The frequency with which evidence of descending neuritis 
maybe traced is confirmed by the observations of S. Mackenzie,* 

» " Brain," July, 1879, p. 269. 

- Loc. cit. and ** Trans. Ophth. Soc.,*' vol. i. p. 94. 



76 MEDICAL OPHTHALMOSCOPY. 

Brailey,^ Edmunds,* Ponoet,* and others. Mackenzie has 
also pointed out that on no other theory than that of an 
inflammation travelling down the nerve tissue can we explain 
a imilateral neuritis on the side opposite to a cerebral timiour. 

It has been maintained by Kuhnt* that the descent of 
inflammation from the brain to the eye is by the perivascular 
sheaths of the vessels, which are, he states, continuous with 
the pia mater of the brain, and Gayet ^ would ascribe a share 
also to the sheaths of the posterior ciliary vessels. The 
evidence of inflammation away from the vessels prevents us, 
however, regarding them as the exclusive agents, but patho- 
logical evidence of their participation in the transmission of 
the inflammation has been also brought forward by Edmunds. 

It has been pointed out that the sheaths of the nerve, inner 
and outer, often present considerable changes, which make it 
probable that the inflammation passes along them to the eye. 
That it may do so independently of distension of the sheath 
is shown by two cases of optic neuritis and meningitis due 
to fracture of the skull, recently recorded by Edmunds,* 
in which the space between the sheaths of the nerve was 
occupied by " a dense mass of inflammatory products." 

These facts suggest the following conclusions regarding 
the production of papillitis in intra-cranial disease : — 

That in cases of cerebral tumour evidence of descending 
inflammation may be traced in sheath or nerve, much more 
commonly than current statements suggest, while in cases of 
meningitis the evidence of such descending inflammation is 
almost invariable. 

That the resulting papillitis may be, and remain, slight, 
or may become intense and present the appearances of 
mechanical congestion. The causes of this difference we 
do not yet know. 

That such mechanical congestion does not, as a rule, result 
from compression of the vessels in or just behind the sclerotic 

» ««Tran8. Ophtb. Soc./' voL i. p. HI. » Ibid., p. 112. 

* Disc, at the International Med. Cong^ress, 1881. 

^ In a communication to the International Medical Congress at Amster- 
dam («* Ann. d'Oculist.," vol. Ixxxii. 1870, p. 180). » Ibid., p. 181. 

• "Lancet,** Oct 22, 1881, p. 712 (Ophthalmological Society). 
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ring, but always, when Intense, from compression by inflam- 
matory products in the substance of the papilla. It must not 
be forgotten that an increase in the size of vessels may be of 
reflex vaso-motor origin as in all inflamed parts. 

That while slow increase of intra-cranial pressure has no 
effect on the retinal vessels, a sudden increase hinders the 
escape of blood from the eye for a time, and may intensify a 
papillitis originating in another way. 

That distension of the sheath of the nerve alone is probably 
insufiicient to cause papillitis by its mechanical effect, but may 
perhaps intensify the process otherwise set up, especially if 
the fluid possesses an iiritative quality, and if (as Schmidt- 
Rimpler asserts and Leber denies) it can find its way into 
the lymphatic spaces of the optic disc.^ 

There being thus little evidence that a mechanical impe- 
diment to the return of blood from the eye, induced either by 
intra-cranial pressure, by distension of the optic sheath, or 
by the pressure of the sclerotic ring, plays, in any case, a 
considerable part in the production of optic neuritis, the use 
of the term " choked-disc " or ** stauungs-papilla," as indi- 
cative of a supposed mechanism, is to be deprecated in our 
present state of knowledge. The occurrence of a process of 
strangulation is not denied ; it is often conspicuous enough, 
but it is produced in the inflamed papilla and not behind 
the eye, and occurs in all cases of a certain intensity. 

In this outline of the facts regarding the origin of optic 
neuritis, the hypothesis that the mechanism is a reflex vaso- 
motor influence has been necessarily unnoticed, because the 
known facts have no bearing upon it and give it no support. 
It presupposes a special reflex relation not known to exist, 
and a mechanism for the production of inflammation the 
efficiency of which is equally imknown.^ 

* The latest theory of Leber (see p. 68) ^is not supported by any anatomical 
evidence that papillitis is an extension of inflammation from the periphery of 
the nerve at the anterior extremity of the sheath. 

^ A fuller consideration of the theory, and the arg^uments ag^ainst it, will 
be found in some remarks I made in the discussion on optic neuritis at the 
Ophthalmological Society, March 10, 1881 ('* Transactions," vol. i. p. 106), 
Similar arguments were brought forward by Leber at the discussion at the 
International Congress. 
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Varibties. — The chief varieties which have been tisually 
insisted on are those distinguished by v. Gbaefe as '^ descend- 
ing neuritis" and the "choked disc." The facts abready 
mentioned make it more than doubtful whether the patho- 
logical basis of the distinction is correct, and it is generally 
admitted that the supposed distinctions cannot be relied upon. 
The aspect of the disc varies very much in the same case 
at different times ; at one time the characters may be those 
supposed to be indicative of a descending neuritis, and at 
another time those ascribed to the " choked disc." But the 
appearance in different cases is also frequently different 
throughout their whole course. These characters are so 
various, and the intermediate forms are so nimierous, that it 
is exceedingly difficult to separate any varieties as special 
"forma" Some cases certainly present throughout cha- 
racters which are regarded as those of descending neuritis — 
especially slightness of swelling, a tendency for the changes 
to be most intense in the peripheral part of the papilla, 
leaving the centre little affected; absence of haemorrhages, 
and the presence of white spots, isolated or about the 
vessels, and a striation depending rather on conspicuousness 
of nerve fibres than on vascularity. These changes are seen, 
for instance, in PI. III. 3 and 6, and also of wider extent 
and greater intensity in PL VI. 2. On the other hand, 
great swelling, with vascularity and distended veins, such 
as is seen in PI. I. 6, III. 4, and still more in PI. VI. 1, 
characterize other forms. But in Case 3 (PI. XIII. 4) 
descending neuritis presented the characters of the choked 
disc, while the changes in PL V. 1 and 2, 3 and 4, slight 
as they are, were in each case associated with the symptoms 
of intra-cranial tumour. 

Until we know more of the relation between pathological 
process and ophthalmoscopic appearance, it seems far better 
to found varieties purely on clinical characters. Of varieties 
so founded the following have seemed to me the most 
marked. 

1. Slight rapiUiiis^ including the condition described above 
as congestion with oedema, in which the changes are so slight 
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as to dim, bnt not obscure, the edge of the disc on indirect 
examination, although it may be invisible, wholly or in 
part, to direct examination (PL I. 3, 4, III. 3, 6, V* 1, 
2, 3, 4). 

2. Moderate PapilHtis, — Obscuration of the edge of the disc, 
or of the affected portion, complete, even to indirect exami- 
nation : swelling moderate, oommonly reddish ; veins natural 
or large ; sometimes white tissue about the vessels, close to 
them or extending for some distance in the disc (PI. I. 5, 6, 
III. 4, IV. 1, 3, V. 5, 6, VI. 2). 

3. Intense Papillitis, — Great swelling ; veins at first large 
and arteries small ; many hsemorrhages ; retina often involved 
by direct damage or by haemorrhages. Always succeeds a 
slighter stage in which the evidence of strangulation may be 
at first little marked (PI. VI. 1, VIII. 1). 

The forms in which the changes involve the adjacent 
retina are often termed " neuro-retinitis circimiscripta ;" and 
such wide-spread change as is presented in PL VIIL 1, 
although originating in the papilla, merits such a designa- 
tion. But in most cases, even in such as PL VI. 1, the 
retina is only affected adjacent to the papilla, or elsewhere 
is merely the seat of extravasations ; and since there is no 
general inflammation of the retina, the term " retinitis" seems 
unnecessary. 

Retro-ocular Neuritis, — The change known as sudi — an 
interstitial inflammation of the nerve — ^is a mixed condition of 
inflammation and atrophy, revealed in the disc, if revealed at 
all, by the signs of simple congestion, rarely those of slight 
papillitis, and soon passing on to atrophy with narrowed 
vessels. Little is known of the exact anatomical changes in 
this form, except in the variety which has been termed axial 
neuritis (Forster), in which chronic inflammation occupies 
the axis of the nerve, and causes a central scotoma. It will 
be described further in the section on atrophy. 

Retro-ocular Perineuritis is a condition of chronic inflam- 
mation of the sheath of the nerve leading to thickening of its 
tissues, and purulent infiltration among the trabeculse. The 
nerve may suffer from compression, or from a state of inter- 
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stitial neuritis which may spread to it from the sheath. It 
has been found in periostitis of the orbit (Homer), and in 
thickening of the cranial bones constricting the optic nerve 
(Michel). It causes papillitis in some, perhaps in all oases, 
but this does not necessarily assume the appearance described 
on p. 46 as " perineuritis." 

Diagnosis. — The diagnosis of optic neuritis is often easy, 
but sometimes presents great difficulty. Of all its signs that 
which first attracts attention as the most conspicuous feature — 
the increased redness — is of least value, except in conjimction 
with other characters. As already more than once stated, 
the redness of a disc free from neuritis may nearly equal that 
of the adjacent choroid. The signs which are of greatest 
diagnostic value are (1) obscuration of the edge of the disc 
and (2) swelling. These, in conjunction with increased 
redness, or change of colour to a tint not normally seen 
(such as the peculiar lilac-grey so often presented), constitute 
the characteristic symptoms. The obscuration of the edge 
is especially significant. It indicates undue opacity of the 
tissue (layer of optic nerve fibres) in front of the edge. Mos^ 
of the nerve fibres pass along the course of the great vessels, 
above and below the disc, and they often obscure the edge 
of the disc slightly in these situations. Sometimes they are 
densely packed, also, on the nasal side, especially when the 
central cup is very large, and a slight obscuration is produced 
there also ; but in these cases, as a rule, the large size of 
the physiological cup indicates the close arrangement of the 
fibres, the obscuration is slight and occurs in the normal 
situations, and the edge of the disc is elsewhere quite sharp. 
In these cases another character may be observed in a slight 
degree, which, in more intense form, is conspicuous in neiuitis 
— the radiating striation at the edges of the disc. Normally 
this is seen whore the nerve fibres are most closely aggre- 
gated, especially above and below; in morbid states it is 
to be observed all round the disc, although most intense 
where the nerve fibres are grouped, and it is due not merely 
to pale lines (from swollen fibres with increased opacity), but 
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in part, also, to red lines, fine vessels lying between the 
fibres. 

The second indication of neuritis is the existence of distinct 
swelling. The prominence of one object in the fundus above 
the level of an adjacent object — e,g.y of a vessel on the edge of 
the physiological cup above a vessel at its bottom — ^is appre- 
ciated in the direct method of examination by moving the 
head of the observer from side to side, or up and down, as far as 
possible without losing sight of the objects. Their relative 
position undergoes an appreciable alteration proportioned to 
the difference in level, and is easily recognized. By the 
indirect method of examination the same result may be 
obtained by a lateral or vertical movement of the lens, which 
produces the same effect as a corresponding movement of the 
observer's head (the " parallactic test " of Liebreich). With 
the binocular ophthalmoscope these measures are unnecessary, 
the difference of level being apparent just as with the stereo- 
scope. When the difference of the level of two objects is 
very great, as, for instance, in great swelling of the disc, a 
convex lens behind the mirror may be necessary before a clear 
view of the top of the swelling is obtained, the eye being 
normal and the fundus visible without a lens. The differ- 
ence between the strength of the convex lenses required to 
render objects indistinct on the level of the retina and on 
the apex of the swelling, furnishes a measure of the height 
of the swelling. 

Normally the surface of the papilla is a little anterior to the 
plane of the retina, hence the term " papilla." The amount of 
this prominence varies in different cases. It is always greater 
where the nerve fibres are chiefly aggregated in the proximity 
of the retinal vessels, above and below, so that a transverse 
section through the disc may show scarcely any appreciable 
prominence, while a vertical section may present distinct 
prominence. The more closely the nerve fibres are aggregated 
in one part of the circmnference of the nerve, the greater is 
the prominence. Occasionally, but not often in a normal 
eye, it is sufficient to be readily appreciable by the movement 
of the head in the direct examination. As a rule, a promi- 
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nenoe which is readily recognized is pathological. In morbid 
Btatofl, every degree of elevation may be met with. 

Th(* DiagnoHVi of the Cause of PapillitU, — The first question 
which preRent« itself in a given case is — ^Is the neuritis due 
to intra-cranial disease or to some other cause P The answer 
to this must, of course, depend on the presence or absence of 
indications of disease of the brain, or of such disease of the 
general system as is known to be accompanied by optic 
neuritis. The ophthalmoscopic characters of the neuritis will 
lead us a little way, but not far. A high degree of neuritis, 
with intense strangulation (such as the discs sho^vn in PI. 
VI. 1 and VIII. 1), is practically confined to cerebral timiour 
and perhaps idiopathic primary neuritis. Tlie slighter degree 
of neuritis not imcommon in cerebral tumour, chi-onic menin- 
gitis, and other intra-cranial diseases, and the neuritis wliich 
occurs in Bright's disease, lead poisoning, &c., may resemble 
one another very closely. The neuritis of Bright's disease 
sometimes presents white spots in and close to the disc, but 
the same appearance may be, and often is, seen in the neuritis 
of intra-cranial disease. White spots in the retina away 
from the disc, with papillitis of a slight degree, and present- 
ing no evidence of a preceding more intense affection, is 
very suggestive of renal neuritis. The small cloudy spots 
seen, for instance, in PI. IX. 2 (near the left edge of the 
figure), are of more significance than the minute white spots 
near the macula, such as are shown in PI. IX. 3, altliough 
the latter are suggestive of renal disease when they occur with 
a i>n]>ilHtis of sliglit degi-ee and recent origin. Succeeding 
neuritis, or accompanying a neuritis which is subsiding, they 
ai'e of much less significance, being often the relics of the 
mischief caused by simple inflammation ; and how closely 
these may simidate the appearance of a renal retinitis 
IM. VIII. 2 shows. Although an appearance of so striking 
an aspect is very rare, a few white sj>ots near the macula hitoa 
jm» very (»ommonly left by neuritis — such as are seen in 
1*1. VI. 1 and 3. The signs of a previous neuritis of con- 
sidtM-Jible intensity — a prominent mass of tissue in front of 
the flise s\ieh as is seen there in Fig. 3, or a " filled-in " disc 
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Tvdtli evident compression of vessels, as in PI. VIII. 2 — rarely 
coincide with a similar appearance in renal retinitis, although 
such a coincidence is seen in PI. IX. 4. In such a case as is 
there figured the diagnosis of the cause of the neuritis could 
scarcely be made by the ophthalmoscope only. 

Jt is upon the independent signs of one or the other causal 
condition that the diagnosis must chiefly turn. In referring 
neuritis to cerebral mischief, it must not be forgotten that, 
on the one hand, optic neuritis due to a cerebral timioiu* may 
be accompanied for a time by no signs of intra-cranial 
disease, and, on the other hand, that an optic neuritis due 
to a general disease may be accompanied by symptoms 
suggestive of cerebral disturbance, especially headache, 
vomiting, and even, in some cases, convulsions. Stiiking 
instances of the former were afforded by two children whom 
I saw not long ago in the Ghreat Ormond Street Hospital 
at the same time. One was a boy, under the care of Dr. 
Barlow (Case 5), with a tubercular growth within the right 
eyeball, and well-marked neuritis to be seen in the left eye 
(PI. III. 4). The only other s^Tnptom suggestive of intra- 
cranial mischief was an occasional attack of vomiting during 
many months that he remained under observation. The 
neuritis was of the character highly suggestive of intra- 
cranial tumour, but the possibility that the mischief in one 
eye might have caused the neuritis in the other, suggested 
extirpation of the eye which was the seat of the tumour. It 
had, however, no influence ; and when the boy died, about 
a year after, scrofulous cerebral tumours were found. The 
other case (under the care of Dr. Gee) was a child aged nine 
years, who was admitted having had occasional attacks of 
headache and vomiting. During the intervals she seemed 
perfectly well. No symptoms referable to the ners'ous system 
could be detected. She had, however, double optic neuritis 
of the lilac-grey variety so suggestive of intra-cranial tumour. 
Gradually unsteadiness of gait showed it«elf, and increased 
imtil she was unable t-o stand, and she ultimately presented 
all the symptoms of cerebellar tumour. 

These wises show that suspicion of intra-cranial disease in 

G 2 
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cases of optic neuritis can only be discarded after long 
observation of a case. This is especially the case when the 
neuritis is chronic. It is rare that very acute neuritis is 
unaccompanied by symptoms of its originating disease. 

On the other hand, neuritis due to general disease may be 
accompanied by symptoms suggestive of cerebral mischief. 
The disc shown in PL EX. 3 is that of a man (Case 37) who 
complained of almost constant severe headache and occasional 
attacks of sickness. The ophthalmoscope showed well-marked 
neuritis, mpderate in degree, and on first inspection no retinal 
disturbance was detected. It was thought, for the moment, 
to be a case of cerebral tumour. On looking more carefully 
by the direct method, however, near the macida lutea were 
seen a number of minute white spots inconsistent with the 
slight degree of neuritis. The urine was at once examined, 
and found to be loaded with albumen, and on further 
examination hypertrophy of the heart and a hard pulse were 
found, with some signs of ursemic mischief. He died of 
ursemia not long after. The history of the case shown at 
PI. IX. 2 is similar, except that the evidence of cerebral 
disturbance here was mental change, not headache. Another 
case impressed itself very strongly upon me many years 
ago, when, as a resident in University College Hospital, 
I was first working with the ophthalmoscope. A man was 
admitted with convulsions, and comatose. An examination of 
the eyes in the intervals of the convulsions showed double 
optic neuritis, and a diagnosis of cerebral tumour was at once 
ventio^ on. The patient died in a few hours, and the 
necropsy revealed contracted kidneys and a normal brain. 
A mistake of this kind is easily made, especially if the 
examination is confined to the indirect method ; but I think 
that the mistake may generally be avoided by the direct 
method of examination, which has, in all cases I have since 
seen, disclosed slight retinal alteration inconsistent with the 
form of the neuritis. Examination of the urine should, of 
course, never be neglected. 

Headache and vomiting are, then, the signs of least value as 
indications of an intra-cranial cause of neuritis. Convulsion 
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is also of little value unless it is of a form whioh indioates local 
brain disease, t.e., local in distribution or in oommenoement. 

In all obscure cases, search must be made for any other 
cause of optic neuritis, especially lead poisoning. In cases of 
lead poisoning renal disease is very frequent, and that cause 
for neuritis must be excluded before the affection can be 
referred to plimibism. In these cases also doubt may be felt 
as to whether the mischief is not due to cerebral disease, 
because lead poisoning is sometimes accompanied with two 
forms of cerebral disturbance — delirium and convulsion. In 
the case presenting the neuritis shown in PI. VII. 6 (Case 28) 
there was extreme cerebral disturbance, apparently the con- 
sequence of the lead poisoning ; and, on the other hand, I 
have lately had under my care several cases in which recurring 
con\'ulsions, precisely like those of idiopathic epilepsy, were 
due to the same cause. 

One other fact must be mentioned in connection with the 
diagnosis of the cause of optic neuritis. In many cases in 
which slight neuritis of chronic course is associated with 
symptoms which would scarcely suggest the existence of 
disease such as would cause neuritis, hypermetropia exists. 
This combination may be noted, for instance, in chlorosis (as 
in Case 44, PI. VII. 6), in epilepsy, apparently idiopathic 
(Case 24), and other slight symptoms of cerebral disturbance 
(Case 26). It is doubtful, in the present state of our know- 
ledge, what share is to be attributed to the hypermetropia 
in the production of the neuritis, and from the commonness 
of hypermetropia the coincidence may have been accidental, 
but the fact deserves notice. 

Prognosis. — The prognosis in optic neuritis is necessarily 
a source of considerable anxiety. In few cases can it be 
said that vision is not in danger of impairment and even 
of loss. The prognosis must be formed by a careful study 
of the conditions on which impairment of sight depends, 
as stated on p. 60. The prospect is better in the slighter 
degrees of papillitis, and better in proportion to chronicity of 
course, and dependence on causes which can be treated. It 
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is worse when there is reason to believe that there is much 
retro-ocular mischief ; worse in proportion to the evidence the 
ophthalmoscope affords of a process of compression going on 
in the disc; worse in proportion to the intensity of the 
changes ; and worse in the loss of sight which comes on 
during the recession of the inflanmiation than in that which 
comes on during its height. 

The cause of the optic neuritis must influence our prognosis 
more than any other condition. It is better in syphilitic than 
in scrofulous cases, and better in these than in cases of 
disease of other forms. Even in syphilitic mischief, however, 
the prognosis must be guarded if the intra-ocular changes 
are considerable. It is not probable that the optic neuritis 
is, itself, s\'philitic in nature. Its subsidence depends rather 
on the subsidence of the syphilitic intra-cranial disease, than 
on the influence of the remedy on the intra-ocular process, 
and it is not unconmion to have considerable failure of sight 
during the subsidence of the neuritis in such cases. For- 
tunately when the subsidence of the neuritis has ceased, there 
is a greater tendency to improvement of vision, and this 
may be considerable in degree (see Consecutive Atrophy). 

TuKATMKXT. — ^Vcry little can be done for the direct treat- 
ment of optic neuritis. The treatment is that of the intra- 
cranial mischief, or general disease, which is its cause. 
Beyond this, local measures, leeches and the like, are little 
likely to influence the progress of the disease. The puncture 
of the distended nerve-sheath has been advocated by De 
TVecker, and performed by him and by Mr. Power. It is 
based on the theory that the distension of the sheath is the 
cause of the intra-ocular neuritis, a theory which, it has been 
seen, cannot yet be considered as proved. Improvement has 
been said to follow the operation, but the benefit was not V(Ty 
clear, and it must be tried in a larger number of eases before 
an opinion can be formed. 

During neuritis the eyes should be used as little as may be, 
and such conditions as intensify intra-ocular congestion slioidd 
be avoided, e.g.^ exj)0sure to cold, and all causes of mechanical 
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congestion, straining, cough, &c. Ice to the forehead has 
been recommended by Pfliiger. 

Optic neuritis is so frequently associated with syphilitic 
disease of the brain and its membranes, and the evidence 
which may seem to exclude the suspicion of syphilis is so 
often misleading, that the administration of iodide of potassium 
should be a rule in almost all cases in which the age of the 
patient is such that acquired syphilis is possible. Iodide, in 
large doses, seciures a more prompt improvement than mercury, 
and does no harm if the disease is not syphilitic in nature. 
Additional benefit may, however, result from the subsequent 
use of mercury. The completeness of recovery depends on the 
promptness with which the progress of the disease can be 
checked. Even in syphilitic cases it must be remembered 
that, the intra-ocular neuritis being probably not syphilitic in 
nature, although the consequence of syphilitic brain disease, 
the remedy employed does not influence the inflammatory 
products in the papilla, as it does the disease in the brain. 
As it has just been stated, in many cases of syphilitic disease 
of the brain with optic neuritis, in which the cerebral symp- 
toms have cleared, and the neuritis has subsided under 
appropriate treatment, sight has become damaged during the 
subsidence of the neuritis, apparently very much as it would 
have been had the cerebral disease not been syphilitic in 
nature. It is the recession of the cerebral trouble which 
permits the recession of the neuritis, and the ocular damage 
bears, in most cases, a direct proportion to its duration. 
Ilughlings-Jackson believes that iodide of potassium is some- 
times useful when there is no syphilis. Iodoform, internally 
and externally, has been advocated by Landesberg. 

Where the disease is not syphilitic it is often scrofulous, 
and here also great good can be done by appropriate — 
especially tonic — ^treatment. Commencing neuritis may sub- 
side entirely and leave no trace upon such treatment (as in 
Case 11). But unfortunately we are able to influence such 
disease much more slowly than we can influence syphilitic 
disease, and if neuritis be already well developed, it is rarely 
that loss of sight can be prevented. 



88 MEDICAL OPHTHALMOSCOPY. 

B.'-MORBID STATES OF TEE OPTIC DISC CEABACTERIZED 
USUALLY BY LESSENED VASCULARITY AND SIGNS OF 
WASTING, ATROPHY OF TEE OPTIC NERVE, 

Under many circumstances the fibres of the optic nerves 
undergo"i¥asting or degeneration. This occurs when the eye 
has been greatly damaged by any cause, and when complete 
opacity has rendered the cornea or lens, for a long time, 
impermeable to rays of light. It has been seen to occTir as a 
consequence of the inflammation of the intra-ocular end of 
the nerve, or of its whole trunk ; the wasting thus produced is 
termed "consecutive," "papillitic," or "neuritic atrophy." In 
other cases the wasting is preceded by no visible inflamma- 
tory disturbance, and such are termed "simple atrophy." 
Nevertheless, in rare cases, an atrophy is preceded by the signs 
of simple congestion of the disc, and such cases may be termed 
" congestive atrophy." It is probable that the pathological 
condition of the optic nerve in this form is really a chronic 
inflammation, partial or diffuse, of which the intra-ocular 
signs of congestion, &c., are the indication, but it is convenient, 
for clinical reasons, to consider it among the forms of atrophy. 
Lastly, atrophy may succeed choroiditis and retinal disease. 

Atrophy, not consequent on any ob\'ious ocular change, 
was foimd by Vulpian in about 4 per cent. (19 out of 500) 
autopsies on old persons at the Salp^triere. In an equal 
number (21) there was atrophy consequent on an ocular 
disease.^ 

CiiARACi'ERS. — The nutrition of the nerve fibres, and that of 
the capillary vessels which confer on the disc its normal rosy 
tint, are so associated that atrophy of the fibres is accompanied 
in nearly all cases by an atrophy of the capillaries, and the 
pallor thus produced constitutes the most salient sign of the 
atrophy of the nerve. The atrophied nerve commonly shrinks, 
and occupies less bulk than the normal nerve. This is not 
attended by any diminution in the size of the optic disc, since 

' Table given by Galezowski, " Sur Ics Atrophies de la Papille du Nerf 
Optique." ** Journal d'Ophthalmologie," Jan., Feb., and March, 1872. 
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the latter is determined by the size of the sclerotic opening. 
The shrinking is indicated by a slight recession or "excava- 
tion" of the disc. In some cases there is a diminution in 
size of the retinal vessels, but this is an inconstant character. 
These signs will be considered in detail. 

Pallor. — The vascularity of the optic nerve, as has been 
before pointed out, is estimated by the tint of its intra-ocular 
termination, the " optic disc." In judging of the colour of 
the disc it is important to examine it with a weak illumination, 
and by the direct method, in order to let as little light as 
possible be reflected. In a strong light a faintly-tinted 
object will appear white.^ Hence the importance, to recog- 
nize a slight colomtion, of employing a weak illumination. 
The ophthalmoscope of Helmholtz, consisting of plates of 
thin glass, is especially useful for this purpose. A plane 
mirror may be em];)loyed instead. If this is not available, 
the light of the illuminating lamp should be turned low. 

For the estimation of a pathological pallor of the optic 
disc, it is as essential to be aware of the normal variations in 
colour, as for the recognition of congestion. The variations 
on the negative side are not, perhaps, so considerable as 
are those on the positive side, but they are suflBcient to 
render familiarity with the appearance of the normal disc 
essential to prevent mistakes in estimating the slighter degrees 
of atrophy. As a rule, the disc becomes paler as life advances, 
and a slight grey tint becomes mingled with the red, but the 
latter is still perceptible. The physiological cup, if slight, is 
often indistinct late in life. Thus, a tint which is normal in 
the old, would be suggestive of atrophy in the young. In 
anaemia, also, the disc may become paler, but the change of 
tint from this cause is not considerable, and is insignificant in 
• comparison with the normal variations in colour of the disc. 

* With very intense illumination, even a strongly-tinted object will 
appear white. This is because all objects reflect some of all rajs, and 
absorb none entirely. If the waves imping^ing be sufficiently numerous — 
I.e., the light very intense — so many waves of all lengths are reflected that 
the object appears white, the waves of the length chiefly reflected being no 
longer preponderant, although they become preponderant on weakening the 
Ught. 
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It never constitutes an element of difficulty in the recognition 
of atrophy. 

When a pathological pallor of the disc is pronounced, it 
extends over the whole area of the disc, but commencing 
paUor may be most marked in that part of the disc which is 
normally palest, i .^., the temporal side, where the nerve fibres 
are least nimierous. The change in this part, however, is only 
of significance in individuals in whom the "physiological 
cup " is small, and the temporal half of the disc normally 
possesses a distinctly vascular tint. In a large number of 
cases, in which the physiological excavation is large, and 
slopes gradually to the sclerotic ring on the temporal side, 
this portion of the disc may be normally almost as pale as in 
atrophy. The part on which attention should be chiefly fixed 
is, therefore, that which normally possesses considerable 
vascularity, the nasal portion. The tint may be observed to 
become gradually paler, the red sometimes simply fading, 
and leaving a white colour in its place ; in other cases a grey 
becomes mingled with the red, and gradually preponderates 
as the red tint fades, and ultimately a pure grey is left. If 
the examination is made with daylight, the tint is often a 
greenish-grey. These two varieties constitute in their 
extreme forms the white and grey forms of atrophy respec- 
tively. Intermediate forms are often seen, and to the direct 
method of examination some grey tint may always be dis- 
tinguished, even in the discs which appear of tendinous or 
chalky wliiteness to the indirect method of examination. 
This grey mottling tends to increase as time goes on. The 
slight grey tint in " white atrophy " is similar to that 
normally seen at the bottom of the physiological cup. This 
tint is, however, scattered over the disc, and the central cup 
is often distiuguishably whiter or greyer than the rest. 

The aspect of the disc, whether white or grey, is not 
definitely related to the form or cause of the atrophy, and 
hence it is imdesirable to employ it as a basis for classification. 

The atrophy leaves the edge of the disc very distinct and 
sharp. The sclerotic ring is mucli more ch^ar than it is 
normally, but it may not at first bo recognized hy the indirect 
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method, as it is not differentiated from the white surface, as 
it is from the rosy tint of the normal disc. The sharpness 
of the edge is due, not only to its clearness, but also to the 
fact that the choroid preserves its normal characters to the 
margin, and gives to the clear outline a peculiar sharp-out 
aspect, which is the characteristic of " simple atrophy." 
Pigmentary deposits on the edge of the disc are, like the 
edge itself, abnormally distinct. 

Excavation. — In simple atrophy of the nerve, the surface 
of the disc is depressed in proportion to the wasting of the 
nerve trunk. This varies, however, in the different forms of 
atrophy, becaiLse the wasting of the nerve fibres is, in some 
forms, combined with wasting of the connective elements, and 
a great shrinking of the nerve in size, while in other crises the 
wasting of the fibres is accompanied with an overgrowth of 
connective tissue, which may to some extent compensate for 
the shrinking due to the atrophy of the nerve elements, and 
may even prevent any diminution in bulk of the nerve. Thus, 
in some cases, the depression of the disc is considerable, and 
in others it is slight or absent. Its special character is that 
it affects the whole disc, and commences at the sclerotic ring. 
It may often be recognized by the change of level of the 
retinal vessels at the spot, most distinct on lateral movement 
of the observer's head. Normally, it will be remembered, the 
depression of the centre of the disc never begins at the scle- 
rotic ring, except that in some cases of large noimal cups it 
may commence at the ring on the temporal sido. Above, 
below, and at the nasal side — ?>., in the position of the large 
vessels — the normal excavation never commences at the ring, 
within which there is always a zone of nerve tissue, commonly 
the most prominent portion of the disc. Hence the change 
of level of the large vessels at the ring becomes an important 
sign of the atrophic excavation. The size and form of the 
resulting excavation depend on two things — the amount of 
shrinking of the nerve, and the size and form of the normal 
cup. The wasting of the edge of the cup tends to lessen the 
steepness of the side or sides, and to give its foim a funnel 
shape. 
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VI. 3), large in propoi'tion to the intensity of the process, 
slowly subsides, until it is confined within the limits of the 
disc, and slowly reaches the level of the retina (PI. XV. 2). 
The soft edges which at first limit the pale swelling, gradually 
become more sharply defined. The recession of the swelling 
from the edge of the choroid often shows that the latter 
has been damaged, and has undergone irregular atrophy 
adjacent to the edge of the disc (PL II. 3, IV. 4), which 
thus has a more or less irregular outline. The substance of 
the disc has a " filled-in " look, from the new tissue within it 
(PI. VI. 10, VIII. 2), and is commonly white, or rarely 
greyish in tint (PI. II. 2, upper half). The vessels, whether 
previously narrowed or not, usually become narrowed by the 
contraction of this new tissue, and may be partly concealed 
by it at their origin, or in their course over the disc. The 
tissue along their walls is often distinctly whiter than the 
rest of the disc, and when the latter is grey the contrast 
between it and the perivascidar tissue may be very marked 
(PL II. 2). Often white lines are to be traced along the 
narrowed vessels for some distance from the disc (PL II. 4). 
They are probably due to thickening of the outer coat, 
perhaps originating in the migration of wliite corpuscles 
along the perivascular sheaths (PL XIV. 6), and the trans- 
formation of these into connective-tissue elements. Ulti- 
mately, the contraction of the tissue may cause an excavation 
of the disc, even in the centre (PL II. 4, IV. (3), and there 
is only the adjacent clioroidal disturbance and the nalTo^ving 
of the vessels, to indicate tlie origin of the atropliy. The 
excavation rarely, however, becomes sufHcieiit to reveal the 
lamina cribrosa. (Cf. Figs. 3 and 4, PL II.) The disc 
usually remains for a long tinie^white to the indii*ect exiiniina- 
tion ; sometimes its tint is slightly rosy. Ultimately, however, 
it becomes distinctly greyish, especially on direct exaniiiialion, 
and with feeble illumination. In some cases the iiiHammation 
may not have dani:ig(Ml the choroid, although causing cb'struu- 
tion of the nerve fibres, and in such a case the edge of the 
disc may be shari>ly defined, and if, as is the case sometimes 
when the inflammation is modorafe, the narrowing of the 
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vessels is slight in degree, the appearance of the disc may 
resemble very closely the disc in simple atrophy, and be quite 
indistinguishable from that left by retro-ocular neuritis. 

Choroiditic Atrophy, — The atrophy of the disc, which is 
often seen after choroido-retinitis, is sometimes white or 
grey and resembles primary atrophy, but sometimes presents 
special characters, being characterized by a peculiar reddish, 
or yellowish-red tint of disc, imiform in distribution; the 
edges may be slightly blurred, and there is usually a marked 
wasting of the retinal vessels, which may be diminished in 
number aa well as in size. 

The recognition of this variety of choroiditic atrophy is of 
considerable importance, because, unless the result of retinitis 
pigmentosa, it is almost always the consequence of sypliilitic 
disease, acquired, or more frequently, inherited. It con- 
stitutes a sign of inherited syphilis of great importance. In 
most cases the disturbance of the choroidal pigment is 
distinct and characteristic. 

Causes. — Simple atrophy of the optic neiTe may be a 
primary change, or may be secondary to some lesion, trau- 
matic or other, which interferes with the structural integrity 
of the ner\*e. These two varieties may be distinguished as 
"primary" and "secondary" atrophy, and are especially cha- 
racterized by the circumstance that in primary atrophy the 
loss of sight coincides in origin and progress with the visible 
atrophy, but in secondary atrophy the loss of sight occurs 
first, and the signs of nerve degeneration are not observed 
imtil a subsequent period. It is doubtful whether the two 
forms can be distinguished by the ultimate aspect of the 
disc. 

It has been proposed to divide the primary atrophies into two 
classes, according as the process commences by degeneration 
of the nerve elements, or by growth of the interstitial tissue, 
with secondary damage to the nerve fibres. The distinction 
has been especially insisted on by Charcot and by Abadie, 
on grounds of etiology, pathology, and symptoms. Our 
knowledge at present is scarcely sufficiently definite to make 
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a sharp distinction generally useful, if indeed it is founded 
on a correct basis. The careful discussion of the subject 
by Duwez deserves perusal.^ 

Primary Atrophy often comes on without known causes. 
It is sometimes, however, distinctly hereditary, and one very 
remarkable form (carefully studied by Leber) affects aU the 
males of a family soon after puberty. The male sex is, apart 
from this variety, more prone to optic nerve atrophy than the 
female. Seventy-five per cent, of all cases occur in men, and 
most cases occur in adults. A considerable nimiber of the 
cases of primary atrophy are associated with spinal disease 
and are distinguished as " spinal atrophies." Cases of optic 
nerve atrophy, in which there are no symptoms of other 
affection of the nervous system are usually classed as " simple 
progressive atrophy " — an inconvenient designation, since the 
oases of spinal atrophy are also progressive. The class 
probably includes several distinct forms which are not yet 
differentiated. 

The group of " spinal atrophies " of the optic nerve is of 
great medical interest and practical importance. The most 
important is the atrophy which so often accompanies loco- 
motor ataxy. This form is regarded as the most typical 
example of the "parenchymatous," i.e., primarily neural form. 
It is usually a grey atrophy in ophthalmoscopic aspect, with- 
out diminution in the size of the vessels. A large number of 
primary atrophies are of this variety. The tabetic symptoms 
may be long delayed, and many such cases have been 
regarded as independent atrophy (see Part II., Diseases of 
the Spinal Cord). It has been indeed suggested by Charcot 
that almost all cases of primary atrophy are of this form, 
that the subjects of them, if they do not present spinal 
symptoms when seen, will do so at a future period. This is 
certainly incorrect. It is probable, from the facts observed 
by Uhthoff,^ that not more than one-half of the cases of 
primary atrophy are associated with disease of tlie spinal cord. 

* In the **Dictionnaire EncjclopMique des Sciences Med.," torn. xvi. 
pt. 1, p. 319. 

' *• AiTh. f. Ophth.,'* vol. xxvi. 1881. pt. 1, p. 277. 
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. A similar atrophy may be observed occasionally in general 
paralysis of the insane, and also, although rarely, in dissemi- 
nated (insular) sclerosis, and in lateral sclerosis of the cord. 
The form which occurs in general paralysis is described by 
Clifford Allbutt as often preceded by distinct signs of con- 
gestion of the disc. This is doubted by many, and is certainly 
very often not to be observed, but in one or two oases I have 
seen marked congestion of the discs in general paralyds, 
although imable to follow them to the atrophic stage. 

The pathology of the connection of the optic nerve atrophy 
and the spinal cord changes is still obscure. The fact that 
in locomotor ataxy the atrophy may reach an advanced 
degree when the change in the spinal cord is still in its 
earliest stage, and even when the latter is confined to the 
lowest part, makes it probable that the optic change is an 
associated and not a sequential lesion. At present this pro- 
bability is not lessened by the recent discovery of J. Stillmg^ 
that some fibres of the optic nerve can be traced into the 
medulla oblongata as far as the inferior olivary body. 

The atrophies of the optic nerve which are not associated 
with spinal disease have been ascribed to various causes, the 
influence of some of which is uncertain. Such are: cold, 
sexual excess, menstrual disturbance, gastro-intestinal affec- 
tions, migraine. With better reason they have been ascribed 
in rare instances to syphilis, diabetes, intermittent fever, and 
some acute specific diseases, and the facts regarding their 
relation to these will be considered in Part II. In a con- 
siderable proportion of the cases of primary atrophy imcon- 
nected with spinal disease, no adequate cause can be ascer- 
tained. Tobacco, alcohol, and lead cause amblyopia, and 
may cause partial atrophy, but this is usually preceded by 
signs of congestion or even inflammation, and there is reason 
to believe that in the two former the lesion is a neuritis in 
the axis of the nerve. 

Primary atrophy usually affects both eyes, commonly one 
much more, and earlier than, the other, and in rare cases one 
only. 

' " Centralblatt f. Prakt. Augenheilk./' T>ec. 1880, p. 377. 

H 
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Secondary Atrophy results from lesion of the optic centres 
or fibres. A cortical lesion in the brain about the supra- 
marginal gyrus (Ferrier) may, there is reason to believe, 
entail loss of sight of the opposite eye. This, although the 
decussation at the chiasma is certainly in man incomplete, is 
explicable by Charcot's at present unproved theory of a com- 
plemental decussation at the corpora quadrigemina. A lesion 
outside the hinder part of the optic thalamus causes, according 
to this theory, loss of sight of the opposite eye and of the 
opposite half of the field of vision of the same side. It is 
probable that such damage does not for a long time cause 
atrophy of the disc, but Case 30 (PI. II. 5) makes it probable 
that such atrophy after a time does ensue ; and the same 
conclusion is suggested by a case recorded by Bernhardt.^ 
Lesions of one optic tract cause bi-lateral symmetrical 
hemiopia, imaccompanied by ophthalmoscopic changes until 
after some years. Some observers have described an ultimate 
slight pallor of the corresponding halves of the discs, but I 
have never been able to detect this in any of the cases of 
hemiopia (about thirty) in which I have carefully looked for 
it. In the case of longest duration, in which the hemiopia was 
persistently complete, in the course of years the whole of the 
disc of the eye in which the area lost was on the temporal 
side (and therefore greatest), became perceptibly paler than 
the other, the tint of the two being at first equal. A similar 
slight pallor of the disc opposite to the cerebral lesion 
has been noted by others in cases of hemiopia of long 
duration. 

Pressure on the chiasma or nerves at the base of the brain 
is a common cause of optic nerve atrophy without neuritis. 
In Case 6 (PI. 11. 4), although there had been slight neuritis, 
the atrophy was probably due to this cause. The pressure 
may be that of tumours growing from any of the adjacent 
structures,^ exostoses from the bone, or aneurisms from the 
adjacent arteries. It not uncommonly results from internal 
hydrocephalus— the distended third ventricle compresses the 
chiasma directly, pressing first on the upper and posterior 

> "Bori. Kl. Wiwvheiwolirift/* LS72. No. 30. 
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aspect, where, as Michel has shown, a depression may be thus 
produced. Meningitis is another cause which, while com- 
monly producing (if extending to the nerve) optic papillitis, 
may, in rare cases, cause blindness and atrophy without 
intra-ocidar inflammation, by pressure without inflamma- 
tory invasion, or it may cause blindness and atrophy 
out of proportion to neuritic mischief, and often after the 
inflanmiation of the papilla has subsided. It is probable 
that the local neuritis in these cases is often much more 
intense than is suggested by the degree of intra-ocular 
inflammation. It is said that obstruction, by embolism or 
thrombosis, of one middle meningeal artery, which supplies 
the dura mater around the optic foramen, may be followed 
by atrophy of that optic nerve. Tumours, exostoses, and 
meningitis may damage the nerves in front of the chiasma, 
and so afPect the two eyes equally, or one to a much greater 
extent than the other, or one exclusively. The atrophy from 
these causes is white or grey. 

Damage to the optic nerves causing atrophy may also occur 
in the optic foramen or in the course of the nerve through the 
orbit. Narrowing of the foramen by bony thickening, and 
rheumatic or syphilitic or traimiatic mischief, causing pressure 
at the back of the orbit, dose to the foramen, are not rare 
causes of atrophy. Blows on the head conunonly produce 
atrophy by direct injury to the nerve, but it is probable that 
they oocBfiionally cause, by the effect of the shock, a gradual 
degeneration. The ultimate atrophy which results from these 
causes is usually more or less distinctly grey in aspect, and 
the grey tint may be as marked as in the form supposed to 
be characteristic of spinal disease (see PI. II. Fig. 3 and Cases 
31 and 32). 

Mischief in the orbit may cause a process of " retro-ocular 
neuritis." This is assumed when transient signs of congestion 
are present in the disc, accompanied by constricticm of vessels 
and the development of tissue adjacent to them; so that 
ultimately there is considerable narrowing of the retinal 
vessek, as in the atrophy which is consecutive to intra-ocular 
neuritis. Sometimes the signs of neuritis are more marked. 

H 2 
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The uerve may be thus damaged by the extension of inflam- 
mation to the orbit in erysipelas of the face. 

Papillitic or consecutive atrophy results from intra-ocular 
neuritis, as already described. 

Retinal and C/ioi'oiditic Atrophy. — ^Lastly, damage to the 
retina entails an atrophy of the optic nerve, which pro- 
gresses, sometimes slowly, sometimes quickly, but is usually 
incomplete. Now and then atrophy of the optic nerve follows 
a cause which seems to act by giving a shock to the retina, 
that leaves no trace behind — e,ff.y the complete amaurosis, 
which may accompany the onset of embolism of one branch 
of the retinal artery, and is usually temporary, may some- 
times be permanent, even though all the other brandies of 
the retinal artery are pervious. Atrophy sometimes follows 
a blow on the eye, as in a case related by Laqueiir, in which 
a blow caused complete amaurosis without visible changes in 
the fundus, and simple atrophy followed. Such cases are of 
medical interest on account of the light they throw on the 
action of some general causes. It is rarely that any con- 
siderable degree of atrophy follows retinitis. Commonly, the 
cause of retinal atrophy is obAious on ophthalmoscopic 
examination, and the medical interest of this form is sub- 
ordinate to that of the retinal change. After choroiditis 
the disc has often a yellowish-red tint, as already described 
(p. 95). 

Anatomical Changes.— Atrophy of the optic nerve is 
never confined to the papilla; the changes are marked 
throughout the whole length of the uerve, and in primary 
atrophy are usually equally distributed. The size of the 
nerve varies very much ; in some forms of primary atrophy it 
is markedly smaller than nonnal, somewhat translucent but 
scarcely grey, and under the microscope may present merely 
a wasting of all the structures of the nerve, fibres and con- 
nective elements, with, especially in recent eases, products of 
the degeneration of the nerve fibres, granules and globules 
of fat, compound granule cells, " corpora amylacoa," and 
other products of degeneration of the nene fibres. The 
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position of the latter may at first be marked by rows of fatty 
particles. In other cases the nerve may be little diminished 
in size, but may present imder the microscope a great 
increase in the interstitial connective tissue, fibres, and cells, 
with disappearance of the nerve tubules. Commonly the 
change is greater in the circumferential portions of the 
nerve than in the central.^ Occasionally the reverse is 
the case. In atrophy from pressure on the nerve, its size 
is usually greatly reduced, and the increase of connective 
tissue is very considerable. 

In primary grey atrophy the nerve trunk is usually little 
reduced in size, and is grey and gelatinous in appearance. 
Microscopically, it presents an increase in the connective 
tissue trabeculae, and an atrophy of the nerve fibres. The 
medullary sheath first disappears, and afterwards the axis 
cylinder. It is said that the nerve fibres may be reduced to 
fine fibrous threads. Products of myelin degeneration may 
l>e found in the earlier stages. Sometimes the change is 
peculiar; there developes round the vessels a peculiar 
gelatinous-looking tissue containing a few nuclei and indis- 
tinct concentric fibrillation. The normal arrangement of the 
trabeculse disappears, and a section of the nerve (PL XYI. 5) 
shows islets and tracts of this tissue, in the centre of each 
of which a vessel can be traced. They may occupy at 
least half the area of the section. Between them lie the 
fasciculi of degenerated nerve fibres with little increase in 
their interstitial tissue. In the case figured, the atrophy was 
confined to one optic nerve, and its cause was obscure. Tlie 
same histological condition may be present in the grey 
atrophy of locomotor ataxy.* In other cases of grey de- 
generation (according to Leber's observations) the change 
may be more uniformly distributed through the fasciculi. 
The degeneration is sometimes found in certain areas mueh 
more intensely than elsewhere. In a case of locomotor ataxy 
in which sight was not known to be impaired, I found ovly 
a great increase of tissue, consisting of nuclei and fibres, 

» Leber: "Arch. f. Ophth./* xiv. p. 182. 

- Cf. rerrin and Toncct's ** Atlab "— Atniphy of the Optb Nerve. 
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at the nodal points of the trabeculae, and a little gelatinous- 
looking tissue immediately adjacent to the wall of the vessel. 
It would probably be unjustifiable to assume that this repre- 
sents the commencement of the process of change. Histology 
has not hitherto afforded much information as to the initial 
lesion in these cases. It is on the symptoms that the theory 
of a primary nerve degeneration is based. 

In cases of primary atrophy of the nerve the retina 
is degenerated only in its inner layers — ^nerve-fibre and 
ganglion-cell layer, as Virchow first showed.^ The other 
retinal elements may persist in a perfectly normal condition 
even for many years. Perrin and Poncet could find no 
change, except in the two inner layers, in a case of ataxy 
in which sight had been lost for thirty years. 

The degeneration from damage to the trunk of the nerve 
ascends to the chiasma, and descends to the eye. It is long 
in passing the chiasma, and, even with complete atrophy of 
one optic nerve, the optic tracts are only slightly reduced in 
size, that on the side opposite the affected nerve being rather 
smaller than the other, without naked-eye evidence of de- 
generation ; and I have foimd that the microscopic changes 
are nearly equally distributed through the two.- When 
both optic nerves are degenerated the optic tracts may pre- 
sent the same condition, traceable (as Tiirck pointed out) as 
far as, and involving, the external corpora geniculata. 

Couaecutice or Papillitic Atrophy, — The microscope shows 
the substance of the disc to be occupied by nucleated con- 
nective-tissue fibres, among which, commonly, few or no 
traces of nerve fibres are to be disc»emed. Often, however, 
the nuclei, by their grouping, indicate the position of the 
intervals between the fasciculi of former nerve fibres. The 
retinal layers are displaced outwards (PI. XV. 5), an im- 
portant sign of the preceding swelling, and both they and 
the commencement of the choroid may present some disturb- 
ance. The atrophy of the rest of the retina is confined to the 
inner layer, especially affecting the lay(T of nerve fibres. 

* Virchow's *' Archiv,** voL x. 18.36. 

3 *' a-utralblatt f. die MckI. Wi>vs.,'' 187S, No. 31. 
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Symptoms. — The symptom of atrophy is affection of sight 
proportioned to the damage to the nerve fibres. The patient 
becomes conscious of a cloud over objects, whioh inoreasee ; 
of difHculty in seeing certain minute objects, such as small 
print ; and sometimee of a dark area in some part of the 
field of vision. Examination shows a change in sight in 
three directions — (1) diminished acuity of vision ; (2) alt«Ta- 
tion in the field of vision ; (3) altered perception of ooloure. 

1. Diminution m the acuity of tision is invariable when 
the atrophy is pronounced ; it is almost always more con- 
^derable in one eye than in the other. In estimating it 
care must be taken to ascertain and correct any errors of 
refraction and defects of acoommodation. It may vary from 
a slight degree to complete loss. It is commonly, but not 
always, proportioned to the degree of change in the optio 
nerve visible with the ophthalmoscope. 

2. Alteratiott in the field of vision may be of several kinds. 
It is almost as constant as the diminution in the actiity of 
vision. The form is commonly a limitation at the margin of 
the field, progressing concentrically until only a small central 
area is left, si^ch as is shown in Fig. 13. Such a limitation 




Fig. 13.— Concentric Limitation of Left Fisld of Viliion in ft c«»e of 
mlniph; of the optio nerw.— The outer boundary of the Bgure is the 
limit of the normal field. Tlie inner white area in the area of the 

restricted field. 
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msy progrwB mucli more on one Bide of the field than on the 
other, or it may progress much more in one part of the field 
than in another, bo as to cause a seotor-like defect. Ocoa- 
monally the diminution is limit«d to one-half of the field, 
vertical or lateral. Lastly, in some cases, the first loss is a 
central one, in the middle of the field, a " central sootoma," 
as it has been termed. There is often in these oases dimness 
of the peripheral vision, vithout concentric narrowing of the 
field. 

3. CohufSlindnets. — ^In many cases the perception of 
colours is perverted. There are two methods of testing ooloui^ 
vision. If the patient possesses sufficient intelligenoe, he may 
be asked to identify certain colours. If the patient is unintel- 
ligent, the " oonfuaon method " must be adopted, by which 
the colours which ore seen alike are ascertained. The former 
method, however, sometimes gives the more valuable in- 
formation. 

Modern physiological speculation suggests that there are 
four fundamental colours, related in oomplementaiy pairs, red 
and green, yellow and blue. The area of the field of vision 




F.g. H-A TDpctifon of Rg 10 Diagram d,owi„g the Fiold. ot C>l«..r. 

r»U,er »oaUer tlum on » bnght d»y. n.^ .^omk indi«t«. the fizmy 
point, the btaok dot the portion of the blind spot. (Um.div the blur 
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in which these colours are seen vaiies for each. If coloured 
ohjecta are moved from the centre of the field to the peri- 
pheiy, the first simple colour to be unperceived is green, the 
next red, and jellow and blue are lost near the edge of the 
field tor white. Commonly yellow is loet before bloe, but 
sometimes the latter is lost first. If the distance at which 
each colour ceases io be distinguished in various parts of the 
field is marked npon a ohart, we have a series of conoentrio 
lines Buoh as shown in Fig. 14, in which the most internal 
is the field for green, and the most external the field for 
yellow, the outer circle being that for whit«. The amount 
of light influencee very much the area of the fields, and 
those shown in Fig. 14 were taken upon a .dull day, and 
present the minimum normal fields. Fig. 15 shows the 
respective fields of larger size, and the blue field the most 
extonNve. Compound colours are lost sooner than their oon- 



Fig. 15.— Fieldaof VuiDnfOTSiffleientCotoun (after BoeUen and Laoduli). 
w, white ; B, blue ; t, yellow : r, red ; o, green ; t, violet. Thcso are 
probably the mazimnia winiMl field* for each colour. 
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stituents, and the inner circle in Fig. 15 represents the field 
for violet, which is even smaller than that for green. 

Commonly, in atrophy of the nerve, the first defect is for 
green and red, and blue and yellow are lost subsequently. 
The order of affection is commonly that in which the fields 
are arranged on the retina. The simple colour first lost in 
passing from the centre to the periphery of the retina is that 
first lost in atrophy, green ; and the last to be lost is blue or 
yellow.^ Thus a girl, lately under observation (Case 34a), 
suffering from disseminated sclerosis and commencing grey 
atrophy, recognized, with the affected eye, every colour except 
green, which she called red or brown. Case 60 appended is 
another example of entire loss of perception of green only. 
Occasionally red appears to be lost first. A patient with ataxy 
and advanced atrophy (under the care of Dr. Buzzard) stated 
that the first loss of the sense of colour of which he was con- 
scious, was that he could see no colour in a scarlet geranium. 
Red gravel looked grey to him. Soon afterwards the grass also 
looked grey, and he could not, at a little distance, distinguish 
it from the gravel. When examined, violet alone was seen 
as a colour, he said it looked blue. A medium blue was seen 
as white. Cases have also been met with by Uhthoff, Leber, 
and Treitel in the stage in which perception of red was lost 
and of green was preserved. The loss of perception of colour 
is often rather a colour amblyopia than blindness, large pieces 
of colour may be seen when small spots are not. The fields 
for colour-vision may present alterations similar to those 
already described as occurring in the field for white. 

Abadie ^ has lately attributed especial, and certainly undue, 
importance to the loss of colour-vision as a supposed distinc- 

' It iK doubtful whether this in true of violet, which is a compouud 
colour. In bomc caiM>8 (it is said in liystericul ainbly<»pia — Charcot) violet 
is fii"»t lost. Sometimes, however, it persists to the last, Abadie sujrgests, 
on the theory that the same fibres conduct all colour impressions, that tlio 
first dej^uenitive change in the fibre intei-fercs with its power of conducting 
the siKJcial impression excited by green rays, and the further (changes 
aboli^h its power of conducting the unprcssions excited by other rays, in 
the order above given. ('* Ann. d'Oculistique,'* 1878.) 

' "Ann. d'Oculisti<iue,*' 1878, and Lebris, " Tliese sur les Dillercntes 
Formes de 1' Atrophia de la Nerf Optique." Vavib, 1^7?. 
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tion of the parenchymatous from the interstitial forms. It is 
probably of little significance as regards these forms. The 
most characteristic loss usually attends interstitial processes. 

Relation of Symptotm to Fonn of Atrophy. — It was sug- 
gested by Leber that the central fibres of the optic nerve, on 
their emergence, probably occupy the most superficial of 
the nerve-fibre layers of the retina, and have the longest 
course, while the fibres in the circumference of the nerve 
lying deepest in the retina end soonest. On this theory 
a concentric limitation of the field was ascribed to an affec- 
tion of the axial fibres of the nerve, the central scotoma to 
that of the circumferential fibre& Forster, however, reversed 
this theory, ascribing the central scotoma to an affection of 
the axial fibres of the nerve. Be^ent investigations have 
conclusively proved that Forster's view is nearer the truth. 
Two cases have been published, one by Samelsohn,^ the other 
by Nettleship and Edmunds,^ in each of which a central 
scotoma was f otmd to be due to the degeneration of a tract of 
fibres, which at the back of the orbit occupied the axis of the 
nerve, but in front of the entrance of the central artery lay 
on the outer side. Thus the hypothesis of Forster, that a 
central scotoma might be an indication of '^ axial neuritis " ^ 
is verified. Moreover, the converse verification has been 
afforded by a case recorded by Wilbrand and Biswanger,* 
who found that a peripheral defect in the field of vision was 
due to an affection of the circimif erential portion of the optic 
nerve. 

Concentric limitation of the field is very conmion in all 
forms of atrophy. In the spinal and simple progressive forms 
it most frequently begins on the outer side, but may com- 
mence on the inner side above or below. The acuity of 
vision may fail at the same time, or may remain normal until 
the field is reduced to a very small area. When acuity is 

> **Contralbl f. Med. WieseiiBch.," 1880, p. 418. 
< ** Trans. Ophihalmologica Society," vol. i. 1881, p. 124. 
» See WUbrand : " Klin. Monatabl. f. AugonheUk," Doc. 1878. 
* Centralblatt f. Med. Wissenech.,'* 1879, p. 923, from the " Bresdaucr 
Artzl. Zeitbchrift," 1879, No 
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preserved, if the limitation is regular and Bborp, central 
oolour-viEdon may be normal, but tbe fields are reduced in 
area, preserving their normal relation to the field for white. 
When the limitation, although sharply defined, is irregular, 
colour- vieion is uBually much impaired (Nettleship'). If, with 
oonmderable oonceutrio narrowing, acuity of vision has failed 
greatly, colour-vision is usually much impaired or lost. 

A loss of one-half of the field of vision (apart from cerebral 
kemiopia) is met with chiefly in secondary atrophy, espe<nally 
when the cause is pressure on the ohiasma, the temporal 
halves of the fields being then usually lost (see p. 61). But 
a loss of one-half of the field is met with in rare cases of 
primary atrophy. Thus in a case of grey atrophy associated 
with locomotor ataxy, described in the appendix (Case 55), 
diat patient averred that he rapidly lost vision outwards in 
each eye. When he oome under observation there was entire 
loss of the right field and loss of the temporal half of the 
left field the loss moluding the fixmg pomt (Fig 16) 




JJJjJ^ 



Fig. 16.— Field* of Vision iu a case of locomotor ataxy with grey alntjAy. 
pue 56 Bpponiloil.— Tbo ahudin^ indioslcH loan. Tho outer dotted liuu 
indiviitcH the field fur bluo, tho inner that for yellow. 

Trceisely the same aflocfion of eight was i>re8ciit in a i-aso 
of tabetic atrophy described by Treitel.' 

Sector-like defects in the field are met with in bci ondary 
atrophy, especially in cases of injiu-y to the frunk of the 
nerve at the posterior part of the orbit. Th.)y also oecasion- 

I ■' British Mod. .TohitibI," Ins(1. ii. 77;h. 
- ■' Anb. f 0|.hih.,' vol. ixv. ISTP, ji fl. 



(IIVNf.llS IN TlIK nnlf XKUVF, — Allil>l'll\. 10!) 

nUy '>t'i''ur ill siiuiilo progreesivo atropliv anil iu sjiiiml 

f olroiihv. A wfU-mtirked instance of this condition in Bjtinnl 

' fttropby is sliowii iu Fig. 17. The patient was in tlie 

[• earlieet stage of loooniotor atftxy. The optic iliaps vrinv grey 

Jill tho vessels small ; vision was It. ^, L.^. 




Tig. 17.— S(i;Uir-likc l-f-el bFpIIm f Vim u in ii cum uf npin il ihopliy. — 
The ■hiuling repreeenti) amlilfupia, the black Ions, Tho dolU-d lino 
nhows tlio bouudiipy u( the field (or red. Where it ia ali.wnt the fliW 
ur^sed xo grsdunll; that Iti Umit could not be OMCcrtiuiiud. 

Sector-like Jefecta in primary atrophy may be, aa in this 
•ase, symmetrical, but they ore Bometinies unilateral, as in a 
tabetic atrophy i-ecorded by Ulithoff,' in one eye there was 
n defeet of the upper and inner quadrant, and in two oases 
deBcriI>ed by Troitel there was a defect in the inner and lower 
part in the right eye, as in the ease figured. 

Central srotomata are usually tranavci-sely oval, extending 
from the blind [loiiit to the fixing point, sonietimes involving 
both, sometimes one only. It is uiiceiiain at which point 
they iisiifllly commence. The periphery of tlie field is usually 
uonnal, but it may probably sometimes be restricted, Thero 
is aUva^-s a loss from eolour-vision, and this may be greater 
and occur earlier than that from white. Red and green are 
first, and may be only lost. Central scotomata for red aie 
shown in Figs, 18 and 10. They are met wilh in cases of 
. axiul neuritis and degeuenition. and especially in cases of 
amblyopia from tobacco. That the latter depends on the same 
pathologicitl ooadition (axial neuritis) is probable, both from 
the character of the affection of vision and from the fact that 
' "Atf\: f. 0|ihU..," 11.1. nvi. IS90, pi. I,i.. 2T7. 
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aims of congestion or slight neuritis are often observed at 
the papilla. A central scotoma is occasionally met with 
in consecutive (papillitic) atrophy. It may occur also in the 
atrophy which suooeeds loss of blood, and is probably pro- 
duced by neuritis. Central loss is occasionally met with in 
simple progressive atrophy, but in spinal atrophies it is 




LFFT 

Fig. 18.— Diagram of the Left Field of Viwon for Red in a case of tobacco 
amblyopia. — ^The outer line ia the boundary of the normal field for 
white. The boundary of the outer shaded area is the minimum normal 
field for red. Red could, however, be seen only in the inner white 
area, and it could not be seen in the central shaded area aronnd the 
fixing point (♦). The black dot indicates the position of the blind spot. 
(For the chart from which this diagram was prepared I am indebted to 
Mr. Nettleship.) 





Fig. 19.-Central scotomata for red, embracing fixation point and blind spot. 
No loss for white but considerable amblyopia (16 Jager). The patient 
had smoked half -an-ounce of shag daily. The dotted Une represents 
the ponphoral boundary of the field for rod. (NetUoship ) 
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(stremely rare— has beeu said, indeed, never to ocriur. 
1 HG nppended, is, however, an example of oeiitml 

' tomata (Fig. 20), aseooiated with the symptoms of lateral 
l^a poaterior eeleioeis of the cord, and 8omo cerebral degene- 
ration ; the existence of slight papillitifl makes it probahle 
that axial ueiiritis existed, and, since the patient smoked a 
little the influence of tobacco cannot be entirely excluded. 




Fiif' ^^- C^''^ Scotomntn in a caw of degeneratiim of the tfiniH nnrd 

(Caw 68)' There was a rnlhor largiT pontml 1oh« tor red nnd groen, 
but tlie peripheral ambljopi" for ties* uoloiira wBa bIbo considerable. 

Peripheral areas of viwon, with general loss, are met with 
only ill cftses of orbital inflammation or in conBecutive 
(papillitic) atrophy. The cliangea in the latter are often 
very irregular. There may be general ooaeentrio limitation 
of the field, or, less commonly, a central loss, rarely sharply 
defined. Failure of eolour-vieinn is very frequent, but is 
often less regular in onier than in primary atrophy (see 
Neuritifi, p. o9). The colour fields may present very 
irregular defects, as in Fig. '21, representing the fields 




21.— FioW" of Vision for White, Bnd, and Oreon in a 
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for white, red, and green in Case 52 appended. That for 
yellow and blue was normal, except for a limitation below, 
and to the inner side, corresponding to the field for white. 
They were taken nine months after the subsidence of neu- 
ritis, when acuity had improved to ft. TJhthoff once met 
with a central scotoma for blue only. 

As a rule there is more or less correspondence between 
the pallor of the disc and the failure of sight. When it is 
considered, however, that the tint of the disc depends on its 
blood vessels, and the amount of vision on the integrity of 
the nerve fibres which merely pass through the disc, and have 
a long course on each side of it, it is not surprising to find 
that the correspondence between the tint and vision is not 
always close. A very remarkable case has been recorded by 
Krenchel,^ in which the optic discs of a boy became " as 
white as porcelain," although vision was normal. After some 
time, however, sight failed with great rapidity. 

Diagnosis. — The diagnosis of simple atrophy of the optic 
nerve rests especially on the change of colour, and the chief 
difficulty in the diagnosis is due to the degree of pallor 
sometimes seen as a physiological condition. The existence 
of amblyopia, otherwise imexplained, is strong evidence that 
the pallor is pathological. The pallor of the temporal half 
of the normal disc may be great when the physiological cup 
is large, and, as already stated, may easily be mistaken for 
atrophy. It is certain that many normal cases have been 
described as " atrophy of the temporal half of the disc." It 
is doubtful whether an atrophy is ever confined to the tem- 
poral half of the disc, in which, ordinarily, tlie ner\'e fibres 
are very few. Although it is true that a slight degiee of 
atrophy may produce the most distinct (changes in tins lialf 
of the disc, yet some pallor is always to be i-ecognized, in 
such cases, in the luisal as well as in the temporal half. The 
diagnosis of the congestive variety of atrophy presents 
greater difficulties, but rests on the uniform distribution of 

» *'Ho8pitalM Tidendo," 1878, quoted in Virchow'n " Julirt'M>)orioht;' 
1878, vol. ii. p. 474. 
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the rediiess, its soft, velvety surface, the slight blurring of 
the edge of the disc, in combination with defective vision. 

Beginners sometimes mistake the white crescent of " pos- 
terior staphyloma " for part of the disc, and thus think the 
outer part of the disc, the colour of which is of such special 
significance, is white. Occasionally, especially in myopic 
eyes, the choroid presents a zone of atrophy, soft edged, 
aroimd the entire circimiference of the disc, which then has 
an unusual and puzzling appearance. In both these cases, 
however, attention to the fact that the pale zone encloses a 
w(»ll-ooloured disc will prevent mistaJke as to its real nature. 

The excavation which accompanies the pallor is of 
secondary diagnostic importance, and it is not often that a 
difficulty in distinguishing atrophy from other forms of 
excavation arises. It may, however, occur. A large physio- 
logical cup may be boimded by a narrow rim of deeply- 
coloured disc, the boundary of which from the choroid may 
not be apparent on a cursory inspection by the indirect 
method of examination, and the large, deep, sometimes grey, 
cup may be mistaken for the disc. A careful inspection of 
the edge will prevent doubt, and the examination by the 
direct method at once shows the source of the error. 

The excavation of atrophy commences at the sclerotic ring, 
and this is a character also of another form of excavation, 
namely, that of glaucoma. But the depth of the glauco- 
matous cup, its vertical sides, and the course of the vessels 
over the edge, and their subsequent disappearance, are 
diagnostic, especially since the pain which is so common 
(though not invariable) in glaucoma is never present in 
simple atrophy. 

Prognosis. — The prognosis of atrophy of the optic nerve, 
on whatever cause it depends, is always unfavourable in pro- 
portion to the actual destruction of fibres which has taken 
jJace, and to the extent to which the causes influencing the 
disease are beyond control. Simple jirimary atrophy is 
usually due to a tendency to degeneration beyond all influ- 
ence, and the prognosis is, in this fonu, the least favourable. 

1 
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This is especially the case when the atrophy is associated 
with symptoms of degeneration elsewhere in the nervous 
system. Secondary degeneration is often the consequence of 
the operation of causes which may pass away, and the 
prognosis is less imif ormly grave than in primary degene- 
ration. It must, however, always be somewhat uncertain, 
since it is often very difficult to form an accurate opinion of 
the nature of the process causing the damage to the nerve, 
on which the secondary degeneration depends. In the 
congestive form the prognosis is perhaps rather better than 
in the other forms. In the atrophy which is consecutive to 
intra-ocular neuritis, we are able to form a more accurate 
estimate of the course of the affection by the fact that, as 
long as the new tissue of the disc goes on contracting, the 
damage to the nerve fibres increases, and the sight will go on 
failing. If sight is lost from such contraction some time 
before it reaches its maximum, the prognosis is very grave. 
If, however, the loss of sight is incomplete, or only becomes 
complete when the subeddence is nearly over, some subsequent 
slow improvement may be hoped for, and this may, in 
less severe cases, be very great. In Case 52 appended, for 
instance, although, when the neuritis was subsiding, vision was 
reduced to tV> ^^^ ^^ months later was ^, it gradually 
improved, and a year after the neuritis was, i^. Under all 
circumstances, it is tmhappily true that a disc which has lost 
all its normal tint never regains its vascularity, and useful 
vision is scarcely ever recovered. 

Some prognostic indications may also be drawn from the 
form of the affection of sight. The gravest, that which 
indicates not merely damage, but destruction of nerve fibres, 
is considerable contraction in the field of vision. In propor- 
tion as this is extensive the prognosis is grave. Lessened 
acuity of vision is of less serious prognostic significance. 
The change in colour-vision is least grave when this depends 
on a toxic cause, or on neuritis ; but is most grave when it 
is due to a primary degeneration, and occurs early. Central 
seotomata rarely go on to complete atrophy. 

Although the chance of restoration of useful vision in i>ro- 
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nounced atrophy is small, in some oases the progress of the 
disejwe may be arrested, for a time or permanently, and even 
improvement obtained, occasionally considerable in degree. 

Treatment. — The treatment of optic atrophy is essentially 
tliat of the general condition on which it depends — ^toxic 
influences : excesses, sexual, physical, mental ; cerebral and 
spinal disease, the "neuropathic constitution," &c. The 
treatment of many forms of atrophy which are due to an 
isolated ocular condition is beyond the scope of the present 
work. Cerebral processes may be to some extent influenced 
by treatment. Although it is not certain that there is such 
a thing as an actual syphilitic atrophy, yet atrophy does often 
result from syphilitic intra-oranial disease, and may greatly 
improve with the removal, by appropriate treatment, of its 
cause. Scrofulous brain disease, again, may often be bene- 
ficially influenced, and its effects greatly lessened. In other 
(iases coimter-irritation, local depletion, purgation, and the 
like, effect good. 

In cases of primary atrophy, which are the result of a 
neuropathic tendency, the treatment has to be directed to the 
general health, and nervine tonics are the chief agents to be 
employed. Nitrate of silver has been found useful in some 
eases : in others phosphorus, in others strychnia. The hypo- 
dermic injection of strychnia, so useful in amblyopia without 
ophthalmoscopic signs of atrophy, is of little use where these 
are present. Quinine and iron are in some cases very useful. 

When perception of light is not entirely lost, the retina 
may be readily stimulated by an interrupted voltaic current, 
so as to give rise to a sensation of light, and this has suggested 
repeated stimulation of this character as a means of treating 
optic nen'e atrophy. Some improvement has been observed 
to follow the treatment by Pye-Smith ^ and Gxmn ; * the 
experience of others has been tmfavourable. I have tried 
it in many cases, but without results which could reasonably 
be ascribed to the treatment. 

> •• Britiwh Med. Journal," May 18, 1872. 

« "Ophth. HoRp. Rep.," vol. x. pt. 2, June, 1881, p. 161. 

I 2 
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THE RETINA. 

Apart from the vessels and the optic disc, the changes in 
the retina which are of medical importance, are those which 
are special to certain general diseases, such as syphilis, albu- 
minuria, leucocythaemia, pernicious anaemia, and the like. 
They will be described in detail in Part II., in the sections 
on the ophthalmoscopic changes in the several diseases. The 
only conmion feature which these morbid states possess, is the 
development in the retina of haemorrhages and white spots 
and patches. The haemorrhages, their characters and signi- 
ficance, have been already described. It may be convenient 
briefly to describe the forms of white patches which the retina 
may present imder pathological conditions. 

A diifuse, slight opacity of the retina may be due to the 
derangement of its normal structure, resulting from the 
effusion of serum among the structures which compose it 
(PI. XVI. 9). Such diffuse opacity occurs in embolism, 
neuritis, and albuminuric retinitis, but in all, and especially 
in the latter, it is usually associated "^ith structural changes. 
Circumscribed opaque white spots are due to change other 
than that of simple oedema, and commonly of four varieties : 
(1) Fibrinous exudations which imdergo coagulation ; (2) 
the accumulation of corpuscles, similar in appearance to 
those of the nuclear layer, and also to the white corpuscles 
of the blood, so that it is doubtful from which source they 
are derived ; (rJ) fatty degeneration of the retinal elc^ments, 
perhaps also in pai-t of fibrine from the serum effused in 
simple oedema, and of the remains of blood clot ; (4) a fibroid 
change, a process of "sclerosis" of the retinal elements 
is described as an occasional cause of a white 8j)ot, but 
is more fi'equently confined to the perivascular tissues and 
vessel wall. 

These conditions are frequently combined. The fatty 
degeneration may exist alone, as the sole cause of a white 
spot. Corpuscidar accimiulation usually involves a good 
deal of fatty degeneration in the cells and in the disturbed 
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retinal elements. Sclerosis of the retinal structures is also 
in most cases associated with fatty degeneration. 

It is often impossible to say, from the ophthahnosoopio 
appearance, on what change the white spot depends. Minute 
granular-looking spots, brilliantly white, are commonly due 
to fatty degeneration of retinal structures or of leucocytes, 
tSbc. Larger white spots, if soft edged, are commonly effused 
fibrine or accumulations of leucocytes, especially if situated 
beneath the nerve-fibre layer. Fatty degeneration of the 
retinal structures is, however, commonly associated. White 
spots in the superficial layer of the retina, most common in 
l^right's disease, are due usually to degeneration of the 
nerve fibres. 

Grrowths in the retina sometimes occur in cases in which 
there are other growths elsewhere. The disc shown in 
1*1. III. 4 was from a boy who had cerebral tubercles and 
whose other eye was the seat of a tubercular growth behind 
the retina. 

The occurrence of miliary tubercles of the retina has been 
suspected by many observers. White spots are sometimes 
seen adjacent to the disc in cases of tubercular meningitis, 
and such a spot in one case I found to be made up of 
lymphoid cells like those of the nuclear layers in which it 
was situated. Bouchut has seen white spots at a distance 
from the disc, near the vessels. Microscopically, he always 
found them to contain only products of fatty degeneration. 
He suspected them to be caseous tubercles, but there was 
no direct evidence that this was their nature (see Part U., 
Tuberculosis). 

Since the white spots in the retina, which have been de- 
scribed, are present in many forms of retinal disease which 
occur secondarily to, and are significant of, general diseases, 
it is of great importance to distinguish them from other 
appearances which have a different significance. 

First, it is necessary to distinguish whether the white spot 
is in the retina or in the choroid. Most choroidal white spots 
are due to atrophy of the choroid, and their distinction is easy. 
The atrophy of the choroidal pigment permits the white 



118 MEDICAID OPHTHALMOSCOPY. 

sclerotic to shine through ; some choroidal vessels may have 
escaped destruction and course across the white patch; its 
edge is always more or less irregular, and usually much pig- 
mented; or the choroid may exhibit adjacent slighter dis- 
turbance. It is easy to recognize by the '' parallactic test " 
(also in the direct method by attention to the time required 
for the necessary change of accommodation), that the exposed 
sclerotic is some distance behind any retinal vessels which 
pass in front of it. Occasionally, however, a white spot in 
the choroid is due to a recent formation, an inflammatory 
"exudation," or a growth such as tubercle. This is pro- 
minent, and may be difficult to distinguish from a white 
spot due to change in the nuclear layers of the retina. In 
some cases a little pigmentary disturbance in the neighbour- 
hood may be seen ; in others the white surface is distinctly 
so far behind the retinal vessels as to be obviously at the cho- 
roidal level. If sufficiently prominent to disturb the course 
of the retinal vessels, the prominence may be recognized and 
seen to be considerable in degree. In other cases, the con- 
ditions of origin of the spot may assist the diagnosis. It 
must be remembered that large choroidal exudations may 
cause opacity of the overlying retina. 

White spots due to the persistence of the white substance 
of the retinal nerve fibres, or to connective tissue at the back 
of the vitreous, may be mistaken for new formations in the 
retina. They have been already spoken of, p. 6. 

Pigmentary deposits in the retina may be left after extra- 
vasation of blood, but such are always small. More extensive 
pigmentation is conmionly the result of the accimiulation 
in the retina of disturbed choroidal pigment, and is a conse- 
quence of choroido-retinitis, or it is a result of the so-called 
retinitis pigmentosa. 

Retinitis pigmentosa appears to have some obscure con- 
nection with morbid states of the nervous system. It occurs, 
as Liebreich first pointed out, very frequently in the offspring 
of marriages of consanguinity- 1*^ has been thought to be con- 
nected with inherited syphilid' but the evidence on the subject 
scarcely supports the theory^ It often occurs, however, 
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in families in which there is a history of nervous disease. 
This is well illustrated by three out of four cases of the 
disease narrated by Mr. Nettleship (" Ophth. Hosp. Rep." 
ix, 170). Of the first patient, two cousins were epileptic and 
two insane. Of the second, the grandfather and great aunt 
were insane, and an aunt half imbecile, and a brother para- 
plegic. Of the third patient, the mother was epileptic and 
probably also suffered from retinitis pigmentosa. 



THE CHOROID. 

Choroidal changes, like those of the retina, are for the 
most part the result of special diseases, and their characters 
will bo described in greater detail in Part II. HaBmorrhages 
are rarely seen, although their consequences are sometimes 
met with. The common changes consist in white spots and 
the disturbance of the choroidal pigment, which so constantly 
results from any changes in its structure. The white spots 
are either new formations or patches of atrophy. The distinc- 
tions between them have just been alluded to in describing 
the diagnosis from retinal changes. White spots, not atro- 
phic, are the result of inflammation, or growths — tubercle 
or lymphadenoma. The latter are extremely rare, and only 
occur when the general lymphatic disease is well marked. 
Tubercles are isolated and small — rarely large. Pigment 
may be seen adjacent to the older formations. The evidence 
of the general disease is almost always so prominent as to 
prevent the possibility of error. In acute choroiditis the 
white patches are large and numerous: the signs of the 
dyscrasiaa associated with growths are absent, and there is 
often a well-marked history of syphilis. The results of 
previous choroiditis are very conspicuous atrophic and pig- 
mentary changes, often associated with pigmentary deposits 
in the retina. It must be remembered that this pigment 
frequently occupies only or chiefly the peripheral portions of 
the choroid, and an examination confined to the neighbour- 
hood of the optic disc may be insufficient to discover it. The 
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olianges are very important, on acooxmt of the frequency with 
which the inflammation causing them is the result of syphilis. 
They are also interesting to the physician as associated, in 
some other cases, with evidence of a family tendency to 
nervous disease.^ It is possible that inherited syphilis may 
be the link between these morbid states. 

Choroidal exudations (local) occurring near the age of 
puberty, resembling in general aspect choroidal tubercles, 
sometimes occur, and it has been suggested that these are 
really foci of scrofulous or tuberculous inflammation. 

Chronic choroidal degenerations sometimes occur in the 
old as a senile change, possibly in consequence of general 
arterial degeneration.^ Circumscribed changes may result 
from haBmorrhage. Amyloid degeneration of the choroidal 
arteries was found by Knapp in a case in which hsBmorrhage 
occurred. 

Embolism of choroidal vessels was believed by Knapp to 
be the cause of morbid appearances in two cases of heart 
disease observed by him.^ In each there was sudden affec- 
tion of sight, at first general and then central, accompanied 
by chromatopsy. Corresponding to the scotoma, there was 
a localized retinal opacity with hypersemia. The opacity, 
ascribed to effusion, extended to the optic disc. Sight, and 
the appearance of the fimdus, ultimately became normal. 

* InRtanoefl of this have been related by Mr, Nettleship. (** Ophth. Hosp. 
Rep," ix. 178.) 

' HutchinAon and Tay : ** Ophth. Hoep. Rep./* vol. viii. Ponoet : ** Ann. 
d'Oculiet./* 1876. 

» ** Arch f. Ophth.," Bd. xiv. 



PAET 11. 

OPHTHALMOSCOPIC CHANGES IN SPECIAL 

DISEASES. 

DISEASES AND INJURIES OF THE NERVOUS 

SYSTEM. 

DISEASES OF THE BRAIN. 

In diseases of the brain, two forms of ophthalmosoopio 
change may be met with : — First, those which are a con- 
sequence of the general condition on which the cerebral 
disease remotely depends — associated changes ; and, secondly, 
those which are the consequence of the cerebral disease — 
consecutive changes. 

An^.mia and HyperwEmia of the Brain. 

It has been supposed that the state of the circulation in 
the eye and brain correspond, and that the anaemia and 
hypersemia of the brain are revealed by similar conditions in 
the fundus oculi. But, as has been already said, such a 
statement, if true at all, is true only within certain narrow 
limits. The intra-ocular tension so regulates the state of 
the vessels of the eye that very little alteration occurs in 
them, when changes occur in the condition of the vessels of 
the brain. The eyeball participates iq variations in the 
blood supply to the whole head, but it does not share simple 
vascular states of the brain (in which the rest of the head 
does not participate) to a degree which can render it a 
sensitive index of the existence of those states. This state- 
ment applies especially to the retinal vessels. The optic 
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nerve exhibits enoephalio changes more readily, but still not 
to the extent whioh is implied in many statements which 
have been made. 

Cerebral Hypercemia. — There is no sufficient evidence to 
show that the vascularity of the disc or retina participates in 
any transient cause of cerebral congestion, in which the rest 
of the head does not share. But in some cases of long- 
continued vascular disturbance, and in morbid states which 
are ascribed to cerebral congestion, there may be ophthal- 
moscopic changes, but they are cases attended with grave 
functional disturbance of the brain and prolonged vascular 
disturbance ; in such cases the optic disc does, not unfre- 
quently, present slight changes. Instances are such con- 
gestions as are shown in PI. I. 1 and 2 (Case 25), and the 
bright injection of the discs described by Macnamara as 
occurring during the headache produced by exposure to the 
Sim, a condition which may apparently increase to papillitis 
when actual meningitis is developed. 

This conclusion — the absence of any marked vascular 
alteration in the eye in changes in the cerebral circulation — 
is at variance with early statements and a priori theories j 
but it is abundantly supported by the conclusions of many 
skilled observers.^ 

Aticcmia of the Brain is rare as a primary vascular con- 
dition, except as part of a general cephalic ansemia. It is 
possible that the initial stage of an epileptic fit, which is 
attended by pallor of the face, may be accompanied by 
pallor of the disc, and perhaps spasm of the retinal arteries ; but 
very little evidence of this fact has at present been obtained. 

When the cerebral ansemia is part of a similar stato 
affecting the whole head, the retina certainly participates, 
although it is not often that an opportunity is obtained of 
observing this with the ophthalmoscope. But the loss of 
function of tlio retina affords evidence of its participation, 
as is shown by the occasional occurrence of transient loss of 

* See, for instance, the Rtatcments of Hanz, Schmidt- Rimplcr, and otbers, 
at the discuHHion at Heidelberg, reported in the "Ann. d'Oculistique/' 
ToL Uxiv. 1876, p. 262, et stq. 
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sifflit, probably from this cause, in syncopal seizures. In an 

instance which came imder my observation, a lad engaged in 

a stooping occupation in a hot crowded room, felt faint, and 

went out into the cool night-air. On re-entering the room, 

lie exclaimed that he could not see : the room was absolutely 

dark to him. After sitting still for a few minutes sight 

slowly returned. It is hardly conceivable that the loss of 

sicrht was the result of anaemia of the perceptive centres, 

because the other functions of the brain were scarcely 

affected, and the loss of sight persisted after he otherwise 

felt quite well. It was probably due to the retina sharing 

in the cephalic aneemia, and suffering in function more and 

longer than the nervous centre. 



Inflammation of the Brain. 

Acute inflammation of the brain is very rare, except in 

association with meningitis. The latter is the predominant 

lesion, and to it the symptoms are customarily ascribed. 

Certainly, of ophthalmoscopic changes in acute inflammation 

of brain without meningitis, we know nothing. Of course 

such cases of " active hypersemia " as those described in the 

last section, as occurring from the effects of insolation, may 

be regarded as cases of enoephaUtis. . The boundary between 

" active congestion '' and « inflanimation '' is one of grada- 

tion, but there appear to be no pathological facts to warrant 

us in regarding the morbid process in these cases as actual 

inflammation. 

There is, however, a class of cases to which the term 
" chronic encephaUtis," or, perhaps, more accurately, " chronic 
cerebritis," appears fully appUoable, and in which there may 
be very marked ophthahnosoopic changes. These cases present 
evidence of mental and motor faUure, the latter may be local 
and attended by convulsion. Death may be preceded by 
coma. Headache is often severe. There are not the tremors 
or mental peculiarities of general paralysis, the symptoms 
resembling much more closely those of cerebral tumour. 
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Post-mortem there is no sign of meningitis ; the brain may 
present evidence of degeneration, sometimes of wasting, but 
no " focal " disease. Such cases may be attended by optio 
papillitis very similar to that found in cerebral tumour, due 
most probably to the propagation of an irritative process 
from the cerebrum along the nerves. A well-marked case of 
this kind has been described by Hughlings-Jackson, and is 
given in the Appendix (Case 27). Dr. Sutton's microscopical 
examination of the convolutions showed only an undue 
nimiber of the ^^ spherical nuclear bodies," and in places, 
instead of the normal pyramidal nerve cells, were large 
numbers of staining nuclei, with unstaining cell-bodies 
around them. In places these nuclei were aggregated into 
groups of ten or twenty. The neuroglia was more granular 
than that of a healthy brain. The optic nerves, examined 
by myself, presented the characteristics of moderate papillitis, 
the swollen papillte being infiltrated with nuclear bodies 
similar to those seen by Dr. Sutton in the brain. Similar 
corpuscles were so abundant throughout the optic nerves 
as to justify the assimiption that the neuritis had been 
" descending " (PL XV. 4 — ^7). A case published by Noyes, 
in 1873, was probably similar. Double optic neuritis, passing 
into atrophy, was accompanied by severe pain in the head, 
and paralysis of various cerebral nerves and imsteady gait. 
After death, no lesion of the brain was discovered. Eecently, 
a well-marked case of the same kind, also accompanied by 
optic neuritis, has been recorded by Stephen Mackenzie.^ 

It is pn)bable that the congestion or inflammation of the 
papilla, sometimes seen to supervene slowly in obstruction by 
(^niboliHm of a cerebral artery, and which may coincide with 
signs of extending mischief (Case 25), is to be ascribed to 
S(H5ondary inflammatory changes around the softened area. 

Coses iiro sometimos met ^dth in which we have a difficulty 
in assigning to iniiammation or growth the chief share in the 
morbid proot^ss. Such cases may be accompanied by descend- 
ing neuritis, and simulate closely the symptoms of cerebral 
tumour. PI. VI. Fig. 2 shows the optic disc in such a case 

> "Brain," vol. ii. p. 2o7. 
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(Case 4 appended). lu this, local injury, years before, had 
caused the production of cheesy degenerating tissue beneath 
the membranes over certain convolutions, and a more widely- 
spread but irregularly distributed meningitis had led to 
vascular disease, from the effects of which the patient died. 
The optic nerves were infiltrated with leucocytes, and "miliary 
abscesses" were found in the optic tracts (PI. XVI. 1 and 4). 



Cerebral Haemorrhage. 

Associated Changes. — The conditions which give rise to 
cerebral liijomorrhage frequently affect the retina as well as 
brain, and may produce the same effect in it as in the cerebral 
tissue. Miliary aneurisfm have been found post-mortem in 
the retinal vessels by Liouville, in cases in which a similar 
change existed in the arteries of the brain, and caused extra- 
vasations. In PI. XVI. 11 ore shown minute capillary 
aneurisms fn)m a case in which cerebral and retinal haemor- 
rhages co-existed. Aneurisms have not, however, been ob- 
served during life in cases of cerebral haomorrhage, although 
those which are depicted on the lower artery in PL XII. 1 are 
from a case (42) in which all the conditions for the production 
of cerebral haemorrhage were present in extreme degree. 

Retinal HwrnorrhageSy however, are present in a considerable 
number of cases of cerebral haemorrhage, and furnish an in- 
dication of considerable value. Their most frequent cause is 
that which is the most frequent cause of cerebral hcomorrhage, 
Bright's disease, especially the granular kidney. They may 
exist, as in PI. IX. 1, without any other retinal change, or 
may form part of the special retinitis (PI. X. 1 and XII. 1). 
In either case they indicate the existence of the conditions 
which favour vascular degeneration and rupture. In the 
retina shown in PI. X. 1, for instance, capillary dilatations 
and other changes were foimd (PI. XVI. 7). The retinal 
haemorrhages are often associated with cardiac hypertrophy. 
They thus may accompany all the most potent causes of 
cerebral haemorrhage. It must not be concluded, however, 
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that the presence of albuininuric retinitis proves a cerebral 
lesion to be hsBmorrhagic. The disease of the kidneys is a 
cause of such vascular degeneration as leads also to thrombosiB 
and softening, and this is often associated with retinal changes 
due to the kidney disease. 

In other conditions retinal haemorrhages have a similar 
and less equivocal significance. They occur, for example, in- 
pernicious anaemia (PL XI. 1) and in leucocythiemia (PI. 
XI. 2), and in the latter disease the brain stands second in 
frequency as the seat of internal haemorrhage.^ 

But although retinal haemorrhages point to the existence of 
conditions such as may lead to cerebral haemorrhage, and are 
thus of great importance as indications of the need for care 
in avoiding the exciting causes of haemorrhage, their signifi- 
cance as indications of the probability of the occurrence of 
apoplexy may be overrated. They are not imoommon, as 
Clifford Allbutt and Hutchinson have insisted, in the old and 
gouty, who do not suffer subsequently from cerebral haemor- 
rhage. Perhaps this is, in part, due to the fact that the con- 
ditions in which they arise are such that many other causes 
of death co-exist. 

Consecutive Changes. — Haemorrhage into the substance of 
the brain is not usually attended with any ophthalmoscopic 
changes. So rarely have any alterations in the fundus been 
seen, that they may be said almost never to occur during 
the early period. Even at a later period ophthalmoscopic 
ohanges are extremely rare. In a case recorded by Hughlings- 
Jackson, ten weeks after an attack of cerebral haemorrhage, 
the discs presented the appearances of the later stage of 
neiuitis. The patient died a week subsequently, and the 
necropsy revealed a large extravasation into the middle 
cerebral lobe, and a few specks of haemorrhage into the 
corpora quadrigemina. Robin^ mentions a case with well- 
marked neuritis, such as is met with in tumours, in which 

• Rotinal h»morrhagcH not included. See the writer's article on *' Leu- 
cocythwrnia," "RoynoldH' SyKtem of Medicine/' vol. v. 

» " DoH TrnublcH Oculaires dans le« Maladies do rEnoophale," Paris, 1880, 
p. '2S4. 
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the autopsy revealed a clot of blood the size of a walnut, 
compressing the pons. In a case described by Gerauseus,^ 
double neuro-retinitis was observed during life, and, after 
death, numerous haemorrhages were foimd in the brain. 
Clifford Allbutt has suggested that the meningitis sometimes 
set up by clot may in rare cases lead to changes in the papilla. 

There are several possible sources of error in ascribing 
optic neuritis to cerebral hsemorrhage, which must be ex- 
cluded before the connection between the two can be assumed 
in a given case. One of these is that the neuritis may be 
due to albiuninuria, being such as those shown in PL TX. 
Neuritis may also occur in other blood states, which may 
cau3e cerebral haemorrhage. Another possible source of 
error is indicated by Case 16 appended, viz., an overlooked 
haomorrhagic glioma. In this case, in which the neuritis 
had been watched during life, a careful observer who made 
the post-mortem reported it to be a large extravasation and 
adjacent softening — ^the latter being really a very soft grey 
tumour into which the haemorrhage had occurred. 

When, however, the haemorrhage is into the meninges, 
ocular changes may exist — slight optic neuritis. The haemor- 
rhage may pass into, and distend, the sheath of the optic 
nerve, as has been found in meningeal haemorrhage from 
fracture of the skull (Case 49), rupture of an aneurism of 
the middle cerebral (Mackenzie), rupture of an intra-cerebral 
e:ittravasation into the meninges (Michel), and haemorrhagio 
pachymeningitis (Manz). Opacity and blurring of the 
outline of the disc with slight swelling may be thus produced. 
Hetinal extravasations may co-exist, as in a case figured by 
Poncet.^ Early changes in the papilla, in a case of 
undoubted cerebral haemorrhage, would thus be evidence that 
the blood was effused into the meninges. It is said (by 
Knapp and Liebreich) that a peculiar pigmentation of the 
outer part of the peripheral disc, within the sclerolic ring, 
may be an ultimate consequence of such haemorrhage. 

In rare cases optic nerve atrophy has been seen in associa- 

» ♦' Klin. Monatabl. f. AiigeuheUk," 1880, p. 380. 
' *' Atlas *' of Perrin and Poncot. 
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tJon wHh r«elmJ haemorrhage. Thus a case is rei^^itled br 

Vuljoan* in which blindnew supervened on an attack of 

*P^l«y. I>eath occnrred fifteen rears later, and the 

™™n« of an old haemorrhage were found in the left corpus 

■*"«mn. Both optic ner\'e9 and ox»tic tracts presented gre j 
atrrjj^hy. 

Cerebral Softbxing. 

-In «^rftening of the brain, marked ophthalmoscopic changes 

«5»* rare m the result of the cerebral mischief, although occa- 

^^My present, as several reliable cases testify; and I 

" leve that slight changes are more common than in cerebral 

h»miorrhage. Most of the cases in which alterations have 

>een found have been cases of softening from embolism, not 

rom thrombosis secondary to vascular disease. Changes in 

^^ fundus oculi, moreover, sometimes result from the same 

^'^^ a« those which lead to the cerebral mischief. 

V \S^^^^^^^' Softening : («) Associated Ocular Changes. — 

-'mbolism of the trunk or a branch of the central artery of 

' '^iiia may occur before or after embolism of a cerebral 

^Jtory ; v^.y rarely, as in Case 47 (PI. XII. 2), at the same 

^^";; (^ p. 28). 

\n ConHccufice.— When the artery plugged is the middle 
^-'Tcj^ral, marked disturbance of the circulation miglit be 

l^r^'^"!^'*^ in the eye which derives its blood supply from the 

however, 

anastomoses 




jssiure. 

- **cxw« X,* w.*v. ^.^^ .^ ^r -Jser\ed from 

"'' ^<^ tinu,, I believe that a state of congestion may often 
><i obKorviHl a few weeks after the onset of embolic softening, 
CHl)eoially jj^ i]xoso (rases in which the cerebral damage is 
ext<niKiNHi and leads to mental change. PI. I. Figs. 1 and 2 
show th<^ ap|)earan('e of tlie right disc of a yoimg man with 
nutral disease and left hemij)legia. The increased redness 
of the disc, with slightly softened outline to indirect image, 

* Ualrzownki: " Journal (rOpliUialiuc.l.i^i.," Jan. 1872. 
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developed in both eyes under observation, and was so marked 
that I thought neuritis was coming on. It became stationary, 
however; soon lessened in the left eye, and much more slowly 
in the right. Coincidently with it there was marked and 
increasing mental failure, persistence of the complete hemi- 
plegia, and rapid development of the ankle-clonus. Actual 
neuritis has been observed in a few cases, distinct, moderate 
in intensity, coming on a few days or weeks after the cerebral 
lesion, running a subacute course, and slowly subsiding. 
One of the best marked cases of the kind has been recorded 
by Broadbent.^ A man, aged nineteen, with mitral disease, 
was seized with left hemiplegia and impairment of sensation, 
liaving had, five days previously, a transient attack of loss of 
sight. The right limbs were in constant motion, and there 
was a tendency to roll over to the left. Nine days after the 
onset the margins of the optic discs were ill-defined ; there 
was swelling, with an imduly vascular " woolly " appearance, 
the retinal veins were large, dark, and tortuous, the arteries 
visible, but small. By the eighteenth day the paralysis had 
improved considerably, but the optic papillitis persisted, sight 
being normal. Six weeks after the onset, he was walking 
about the ward, and the papillitis was subsiding. A fort- 
night later the outlines of the discs were becoming per- 
ceptible, the papilljB being still red, and rather prominent. 
He subsequently had some convulsive attacks and symptoms 
of ulcerative endocarditis, and died four months after the 
onset of the hemiplegia. There was softening below the 
posterior comu of the right lateral ventricle, extending to 
the tip of the occipital lobe, and involving the tail of the 
corpus striatum and the fibres passing from the thalamus 
to the occipital lobe. The part softened was in the region 
of the posterior cerebral, but no obstruction of this vessel 
was found; the calcarine artery could not be traced. 

Double neuritis, with slight changes in the contiguous 
retina, was seen by Stephen Mackenzie^ in a case of left 
hemiplegia, no doubt the result of embolism of the right 

» "Clin. Trans.," vol. ix. 1876, p. 62. 
^ "Brain," Jan. 1879. 

K 
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middle cerebral artery. The softening found five weeks after 
the onset was slight, and the middle cerebral was pervious, 
although thickened, the probability being that the plug had 
broken up and had been carried on into some of the terminal 
branches of the artery. Splenic infarctions were also f oimd. 
Three days after the onset the discs (previously normal) were 
swollen, and three weeks later the swelling persisted, but 
with a good deal of opacity, the vessels being "buried in 
exudation." One or two hsemorrhages existed close to the 
discs. The appearance of the discs. Dr. Mackenzie has in- 
•formed me, was precisely that often seen in cerebral tumour. 

A grey infiltration, incompletely veiling the disc, and 
extending into the adjacent retina, is figured by Bouchut 
from a case of hemiplegia in a child of seven years with 
mitral regurgitation. 

Most of the above cases seem to be distinct instances of the 
association of neuritis and softening. It may be well, however, 
again to remark how easily the error maybe made of mistak- 
ing a soft glioma for a patch of softening, as in Case 16.^ 

In another case (recorded by Leber) of supposed neuritis 
from softening, the nature of the cerebral lesion (a glioma) 
was only discovered on microscopic examination. 

Atrophy of one optic nerve may succeed softening, embolic 
or other, just as it succeeds hoemorrhage, when the lesion 
has such a seat as to damage the nutrition of some part of 
the brain to which the optic fibres are related. Embolism 
of the middle meningeal artery, which supplies the dura 
mater near the optic nerve, is said to cause atrophy of the 
latter. 

* The following caw haa been recorded by Dre. Darby and Upham 
(** Boston Med. and Surg. Journal," vol. 72) a8 one of softening, in which, 
however, there was no evidence of embolism. A man aged twenty-six had 
a hemiplegic attack, followed by fits and double "neiiro-retinitis'* with 
hfflmorrhages. A necropfly some months later revealed a peculiar softening 
of the corpus striatum and optic thalamus, grey and white gelatinous soft 
tissue, to the naked eye very like a glioma, but, on microscopic examination, 
only the signs of degeneration were ^-isible. It i« to be remarked, however, 
that many parts of these tumours may contain, and even appear to 
consist only of, products of degeneration. A careful search may be necessary 
fr>r the very delicate cells of which they consist. 
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SoFTEKiNG FROM Thrombosis.— (1) Af'fenaL — This may 
be due to syphilitic or degenerative disease of the vessels or 
to blood changes. 

Syphilitic Disease, — In softening from syphilitic disease of 
vessels, associated ophthahnosoopio changes are common, 
consecutive changes are very rare. The associated conditions 
are the various changes which are due to syphilis, and which 
are fully described farther on. Their recognition is often of 
the highest importance in diagnosis. They are, of course, of 
the greatest significance in cases of softening in persons who 
have not reached the period of life at which vascular degene- 
ration is common. In the latter condition, the recognition 
of constitutional syphilis leaves us still in some doubt, and 
care must be taken to avoid attaching undue weight to its 
signs. But, on the other hand, it must not be forgotten that 
syphilitic vascular disease does occur, and not rarely, in the 
degenerative period. I lately examined the body of a woman, 
aged fifty-six, who died from the effects of unmistakable 
syphilitic disease of the basilar artery. In doubtful cases, the 
recognition of the ocular signs of syphilis should always lead 
to a trial of the special remedies. 

Although associated changes are common, consecutive 
alterations in the eye are very rare in softening from 
syphilitic disease of vessels. I am not aware that any 
instance has yet been recorded in which congestion or inflam- 
mation of the optic papilla was due to this cause. In the 
few recorded cases in which it was observed, syphilitic 
growths in the brain were associated with the vascular 
disease, and the ocular change was due to the former, not 
to the latter. I have met with one case in which a 
fortnight after the sudden onset of hemiplegia in a 
patient who had had constitutional syphilis, there was 
slight distinct optic neuritis; but the absence of growths 
could not be excluded, and preceding pain in the head for 
six months rendered it probable that there was more than 
arterial disease. 

Degenerative Disease : ^^ Atheroma,** — Cerebral softening from 
this cause is rarely associated with any similar morbid state 

K 2 
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of the retinal arteries, which are below the size in which 
" endarteritis deformans " is common. Occasionally, thicken- 
ing of the wall or undue tortuosity of the retinal arteries has 
been observed. Atheroma of cerebral vessels is, however, 
very common in cases of chronic kidney disease, and albu- 
minuric retinitis is often found in such cases associated . with 
cerebral softening. Haemorrhages from this cause are 
evidence, therefore, of probable vascular disease of the brain 
rather than of cerebral haemorrhage. In the case figured in 
PI. IX. 1, for instance, although there was a retinal haemor- 
rhage due to the effect of chronic renal disease, the cerebral 
symptoms pointed unmistakably to softening rather than to 
haemorrhage. 

Consecutive changes are very rare in senile arterial throm- 
bosis. Optic neuritis has not yet been observed imequivocally 
due to this cause. In one case on record it is most probable 
that the papillitis was nephritic — a source of fallacy to be 
carefully borne in mind.^ Atrophy of the discs has, in rare 
cases, been observed to supervene. 

In some cases, however, the obstruction by thrombosis of 
the internal carotid may give rise to alterations in the eye, 
which have been hitherto observed only after death, but 
which must be attended by marked ophthalmoscopic changes. 
Such a case was described long ago by Virchow.^ A man 
aged forty-six who had an attack of apoplexy, leaving 
right hemiplegia, died from a melanotic cancer of the liver. 
The internal carotid was obstructed by a thrombus, probably 

^ A case is recorded by "Wurst, for instance (Virchow's *' Jahresbericht," 
1877, ii. 463, from the "Przoglad lekaraki"), in which optic neuritis, 
** stauungs papilla,*' was associated with cerebral softening— a spot the size 
of a walnut in the posterior portion of the left hcmititphere, and a second, 
the size of a bean, in the pons Varolii. Sudden complete amaurosis had 
come on a few days before. There was, however, interstitial nei)hritis and 
hypertrophy of the heart, and it is most probable that the optic neuritis 
was duo to the renal disease. In the remarkable case figured in PI. VI. 2 
(Case 4), optic neuritis co-existed with softening from exti'nsive arterial 
disease, the results of old traumatic meningitis, but inflammatory (?) growths 
existed beneath two old fractures of the skull. The man had had syphilis, 
but the lesions presented no syphilitic character. 

» *' Arch, fur Path. Anat.," Bd. x. 1850, p. 189. 
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spontaneous, since no embolus was found, and there was fatty 
and calcareous degeneration of the wjill of the vessel. There 
was a large area of softening in the left hemisphere. The 
ophthalmic artery was patent, evidently by a collateral circu- 
lation having been set up. The vitreous was transparent, the 
retina thickened, and aroimd the papilla were four opaque white 
spots, which were, however, found to be due to the persistence 
of the medullary sheath of the nerve fibres. The ganglion 
cells were granular. The elements of the nuclear layers 
showed a tendency to arrange themselves in lobular cylinders. 
Another case of the same character which came under my 
observation has been before alluded to (p. 29), and in it the 
ophthalmoscopic changes would probably have been much 
more striking. Although the origin of the ophthalmic artery 
was closed by clot, the central artery of the retina retained 
a channel, narrowed by clot formed upon its walls. Some 
retinal branches were pervious, others closed. The retina 
presented atrophy of all its structures, and was reduced to 
about two-thirds of its normal thickness. 

It is important then to watch the fimdus continuously in 
cases of thrombosis in the region of the internal carotid. It 
is probable that the obstruction of the carotid would always 
be accompanied by a sudden diminution in the size of the 
retinal artery, the degree of this, and the occurrence of 
parenchymatous changes in the retina, depending on the 
character of the anastomoses of the orbital artery. These are 
usually abundant, chiefly with the facial, but also to a less 
extent with the middle meningeal. 

Softening from Arterial Thrombosis due to Blood State, — 
In this condition, which is rare, except in the puerperal 
state, ophthalmoscopic signs have been foimd only in cases of 
septica)mia {q, t?.). 

(2) Softening from Venous Thrombosis, — Ophthalmoscopic 
changes are unknown. In thrombosis of the cavernous sinus, 
it is said that there may be double optic neuritis and 
exophthalraus. Slow obliteration of this sinus, however, may 
cause no ophthalmoscopic changes. 

(3) Inflammatori/ Softening, — ^Apart from abscess, ophthal- 
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moscopio changes have been found only in traumatic cases, in 
which slight neuritis has been observed (see '^ Injuries to 

Brain"). 

Abscess of Brain. 

The only changes known are consecutive. Frequently 
there are none. In a minority of cases, optic neuritis is 
found, differing in no respect from that which is due to cerebral 
tumour. The papillae are swollen, red, and opaque, the vessels 
concealed, and hflemorrhages may be present. Dropsy of the 
sheath has not often been looked for, but was found in one 
case (Peipers), the abscess being in the right temporal lobe. 

There is no conspicuous difference between the cases of 
abscess with, and those without, optic neuritis. In perhaps a 
larger proportion of the cases with neuritis the bone disease 
causing the abscess was the result of injury. In two in- 
stances recorded by Hughlings- Jackson this was the case. The 
position of the abscess has been in the temporal and posterior 
parts of the parietal lobes beneath the surface. In a case 
recorded by Benedikt it was outside the optic thalamus. 
Abscess in the left hemisphere of the cerebellum, in a case 
recorded by Pfluger,^ caused double optic neuritis, well 
marked, with capillary heemorrhages on the papilla, and 
large extravasations beyond its edge. 

Tumours of the Brain. 

A.—GBOWTUS. 

Associated Conditions. — Growths may occiu* in the eye, 
of the same nature as the growth in the brain. Such cases 
are not common, but are occasionally met with. The 
disc slio\vn in PI. III. 4 is the left disc of a boy, whose right 
eye was the seat of a tubercular growth, in whose brain there 
was anotluT similar growth, of whieli vomiting and optic 
neuritis wero the only signs. In such a case (he ocular 
growtli Imm'ohios an important s^Tuptom. Choroidal miliary 
tubercles might bo expcK'tud to be found occtisionally in cases 

> "Arch. f. Ophtli." vol. xxiv. 1878, pt. 2, p. 171. 
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wliii'li a tubenmlar mass exietB in the brain, but tbey occur 
' rather ill acute general tuberculoHia, in which nieningitiH is 
more frequent. 

Comeeutice Changes. — Optic neuritia is the ocular leaion in 

' intru-cranjal growths, which are, on the other hand, its most 

I frequent causes. It is present, in Tarious degrees, in a largo 

L proportion of the cases of intra-cniuial tumour. In what 

proportion cannot be detei-nunod by statifltica £rom published 

es, on account of the selection for publication on s])ecial 

grounds. From my own exptmence I should say that neuritis 

oocnrs in about four-fifths of the cases. This is a much 

smaller proportion than has been deduced from published coses. 

Anuusko and Ileich, for instance, collected eighty-eight coeos 

with ophthalmoBcopio examination and autopsy, and found 

that there was no ophthalmoscopic change in only five per 

cent. But these coses have all been recorded during the period 

when ophtholmosoopic observation possessed the interest of 

novelty, and a far larger proportion of cases with neuritis 

bos probably been pubhshe<l than of coses without neuritis. 

It does not seem possible at present to say on what the 
opciirrence of optie neuritis depends ; why it is present in the 
majority, absent in the minority. Position of growth has 
apparently no influence on its occurrence. It has been met 
with in tumours of every part of the cerebral hemispheres, of 
I the pons Varolii, the crura cerebri, the oerebellnm. Tumours 
, of the medulla below the pons usually cause death too 
quickly for optic neuritis to be developed; but my colleague, 
Dr. T. Barlow, has met with a case of neuritis from a small 
tumour in the middle of the medulla oblongata. Clifford 

IAIlbutt thiuks that tumours of the anterior lobes are more 
uniformly attended with neuritis than those of other porta, 
but I have seen a large growth in the anterior hemisphere 
with normal discs throughout. 
Nor does the nature of the tumour apparently influence 
the development of neuritis. It occurs with every variety — 
glioma, sarcoma, tubercle, sj'philoma. The most frequent 
forms of tumour are those which are most frequently asso- 
ciated with optic neuritis ; and they are also those in which 
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neuritis is most frequently absent — syphilomata, tubercles, 
and gliomata. 

The size of the tumour also seems to have little influence 
in producing neuritis. I have twice seen s^^hilomata the 
size of half an egg without optic neuritis. One of the largest 
intra-oranial tumours I have met with was a sarcomatous 
growth, the size of the closed fist, growing from the dura 
mater, and compressing, not invading, the brain over the 
posterior portion of the parietal lobe, a tumour which must 
have increased the intra-cranial pressure as much as it is ever 
increased directly by a growth, and in this case the discs, 
repeatedly examined from soon after the onset of the 
symptoms until death, about six months later, were perfectly 
normal. On the other hand, Benedikt has recorded a case 
of well-marked neuritis with much swelling and hcemor- 
rhages, due to a tubercle of the pons Varolii no larger than 
a cherry. There were no signs of meningitis. 

The chief facts at present known regarding the mechanism 
by which optic neuritis is produced have been already dis- 
cussed (p. 65). Some points ha\ang special reference to 
tumour may be again adverted to. It is clear from the facts 
stated above — and a long list of similar cases might be given 
— that encephalic tumours do not cause uouritis by the direct 
effecit of their mass on the intra-cranial pressiu-e. Perhaps no 
form of cerebral tumour is attended with optic neuritis in a 
larger proportion of eases than glioma, which commonly docs 
not press upon, but invades, the brain substance, and often 
occupies the invaded tissue almost bulk for bulk. 

It hjis been thought that the rapidity of growth of a 
tumcMir influeucos the occurrence of optic neuritis, but a 
liniito<l <'X])erien('e of those cases, or a very short sean'h 
among reconlod casos, disposes of the hypotliesis, at any rate 
in an absohiio form. Rapidity of grcnvtli mav bo one factor 
in the i.roduotion of noimtis, and an iniporiant factor 
in dotonninmg the rapidity or slowness of the coiu-so of 
the neuritis, but it certainly does not alone determine its 
occurrence. 

There is, however, one mode in which neuritis is produced 
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'hifli may Bometinies be distinctly traced, jiost-mortem — by 
the mechauiam of meniagitis. Tlie disc shown in PI. III. 3, 
for instance, was in a coae (3) of tumour originating in tlie 
pineal body and invading the anterior corpora quadrigemina. 
The changes in the disc were very gradual in development, 
and moderate in degree. There was no general raeningitia, 
but the orbital lobules were gently adherent, and fine shreds 
of lymph were visible on the dura mater after their separation. 
The optic nerves in front of the commissure were swollen and 
leddened. Microscopical evidence of neuritis of tho nerve 
mk was very distinct. In another case (Ifi) of tumour 
(glioma) of tho anterior lobe, in wluch the neuritis was of the 
jonu most cbaracteristio of tumour, grej-ish-red, with much 
■elliug, the microscopic changes in the nerve trunk, most 
intense behind the foramen, indicated a communicated 
descending neuritis, and old adhesionB over the tumour 
showed that there had been local meningitis. It must be 
remembered that in sunh cases, whatever mechanism leads 
to the occurrence of neuritis without meningitis, may influ- 
ence the degree and course of that which is set up by 
meningitis. 

In most cases optio neuritis is a transient event in the 
iry of a cerebral tumour, not a oonstantly-aasooiated cou- 
idition. A tumour may exist and cause symptoms for a 
Donsiderable time without leading to any change in the eyes, 
:ikud then optic neuritis may be rapidly developed, run its 
course, and pass away, in many eases leaving atrophy of the 
discs, while the symptoms of the timiour continue or increase 
for months or yeara. It is not only that a tumour takes a 
(«rtain time to cause optic neuritis, but it often exists for a 
considerable time before the mechanism for the production 
of neuritis, whatever that may be, is set in operation. A 
tumoiu: may exist and cause symptoms for years before optio 
neuritis is produced. A striking instance of this is afforded 
by Caae 15 ; the microscopical appearance of part of the 
papilla is shown in PI. XIV. 7. The case was imder tho care 
of Dr. Hughlinga- Jackson, who had examined the eyes 
repeatedly during nine months, and always found them 
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normal. Then neuritis oame on, but subsided, and in six 
weeks the discs were again normal, and continued so till 
death. Dr. Jackson has recorded^ a still more significant 
case in which a man had had symptoms of cerebral tumour 
for nine years : during the last three years his discs had been 
repeatedly examined and found normal. Six weeks before 
death neuritis was discovered. 

In many cases in which neuritis occurs long after the 
symptoms of tumour have existed, its occurrence precedes 
death by no long interval. 

The appearance of the discs in intra-cranial tumour is that 
of neuritis in its most typical form, as described in a pre- 
ceding page (p. 44). The neuritis may stop at one or 
another of its stages, constituting what may be termed 
varieties of neuritis. As already stated, until our knowledge 
of the relation of the appearances to their causes is much 
more extensive, and founded on more minute and full 
observation of the conditions of origin, macroscopic and 
microscopic, a division of neuritis into varieties according to 
its degree is much more useful than a separation of forms 
according to hypothetical modes of origin. Those varieties 
or stages have been already enumerated (p. 79). Each of 
the earlier stages may or may not be accompanied by obvious 
over-distension of veins, and each may be accompanied by 
extravasations. 

The neuritis of tumour is in most cases double, sometimes 
eqimlly advanced in the two eyes, often more intense and 
subsiding earlier in one than in the other. Earely the 
affection of the disc is unilateral (as in Case 17), and this, 
although the tumour may be in the brain, where growths 
commonly cause double neuritis. In two eases of this 
character recorded by Hughling8-Jack8on,2 and in one 
described by Field,« the neuritis was on the side opposite to 
the tumour. 

Symptoms.^Th^ ^ymi^iomB of the neuritis which accom- 

1 «* Med. Times and Gazette/* Sept. 4, 1875 

. .. Ophth IW. Rop.." 1871 aud " Brit. Mod. Journal." July 20, 1872. 
J ** Brain, July, 1881, p. 247. ^ ' 
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puiiies cerebral tiuuour have beoii alrctidy fully desoribed 

(p. 56), It imiat be remombered that all syTiiptoma may be 

•bsent, the acuity of vision, the fielda of vision, aud colour- 

iion may all be unaffected, aa iu many of the cases figured 

the plates and referred to in the description of the symp- 

ns of neuritis. It must also be remembered that affections 

sight of various kinds may oo-esist with neuritis, and be 

due, not to the intra-ocular, but to the intra-cranial disease. 

llegardiug the course of the neuritis in cerebral tumour, it 
is important to note that the neuritis often coincides at its 
onset with an obvious increase in the other symptoms of the 
oerebral tumour. This has been pointed out, long ago, by 
Dr. Hughlinga-Jftoksou. Instances of it are frequent, but at 
the same time exceptions are not rare. It is probably true, 
however, that f^r occurrence of optic neitritk indicates piogrcsa 
in the morbid groielh ttiid it» cotiscqtiences. 

With regard to the course of the neuritis, it is necessary to 
iguisb two classes of cases. One of tliese is wliere the 
igress of the timiour, either spoutaneoualy, or mider the 
.flucuce of treatment, becomes lessened or airested after the 
let of the neuritis ; the other, where the progress of the 

to which the neuritis is due is uninterrupted. 
In the first event, the neuritis commonly subsides. It may 
away completely, even although it has reached the stage 
of considerable swelling and obscuration of disc and vessels, 
with distended veins and narrowed arteries, and sight may 
tJiroughout he unimpaired. This occurred, for instance, in 
the cases shown in PI. IV. 1, 2, •1, 4, V. 3, Or, less com- 
monly, a slight or moderate damage to sigltt, from the 
infiammntoiy swelling and damage to nerve fibres, may pass 
■ay. Verj' frequently, however, although the neuritis sub- 
;es, amblyopia occurs or increases when the nerve fibres 
"er from (impression from the contraciing tissue. The 
last is the more likely to occur the longer the neuritis has 
lasted, because there is then more tissue formed, incapable 
" removal. 

js of each course are often seen in syiihilitio 
lOurs, and not rarely where there is strong reason to 
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believe that a scrofulous tumour exists — a cerebral or cere- 
bellar tubercle. In cases in which the neuritis is slight and 
commencing, a subsidence of the neuritis may be the first 
sign of the improvement. It was so in Case 11 (PL V. 4), in 
which the neuritis passed away before there was any improve- 
ment in the symptoms, and then slowly the paralysis lessened, 
and improved up to a certain point, at which it became 
stationary, no doubt from the tumour (probably tubercular) 
ceasing to grow, and becoming, from partial degeneration, 
smaller, and thus permitting damaged tissue near it to 
recover, while the destruction, which had before taken place, 
persisted. In syphilitic tumours, arrest can be obtained 
much more rapidly than in tubercular growths, and a con- 
siderable neuritis may pass away without damage to vision 
(PI. rV. 1 & 2, 3 & 4, VI. 4 & 5). In these cases, however, 
if a considerable neuritis exists before the treatment afEects 
the tumour, tissue-changes too often progress in the disc to 
an extent which leads to loss of sight, even though ultimately 
the cerebral lesion ceases to increase and becomes quiescent 
(PI. IV. 5, 6). Occasionally, although rarely, an analogous 
arrest of growth occiu^ in other tumours, attended with 
degeneration and calcification. The neuritis may, in these 
cases, subside with the change in the growth. 

In the cases in which the tumour causing the optic change 
continues its growth, as most tiunours of other descriptions 
than the tubercular and syphilitic growths, the course of the 
neuritis differs according to the intensity of tlie inflammation. 
When this is considerable, the neuritis remains for a time 
at its height ; commonly the signs of strangulation are 
developed, and then the neuritis subsides slowly into atrophy. 
The inflammation, as it were, terminates itself, and its con- 
sequences remain. When the neuritis does not reach so 
intense a grade it has a much longer duration. The lilac- 
grey neuritis, with little sign of strangulation, may persist 
for months without much change, and then slowly subside to 
atrophy ; sight perhaps being little damaged until the sub- 
sidence, when the tissue formed during the long duration of 
the inflammation compresses the nerve-fibres. In a still 
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filiglitGr degree, that of " slight aeimtls," for instance {p 78), 
tlie change may persist without alteration for a very long 
time. In the case represented in PI. V. Figs. 1 and 2, the 
appearance of the disca was unchanged for a year and a 
half, and when the patient was again seen a year later, the 
neuritis was nearly in tho sanie degree, although the least 
inflamed portion of the disc had become grey and eight was 



There is at present littl* direct informatio]! regarding the 
1 oonditions which determine the course and duration of 
J neuritis in tho cases in whicli the cerebral tumour continues 
titte progress. But it has been seen that the onset of neuritis 
\ may accompany, or succeed, an increaeo in the sjTnptoms 
due to tho tumour, such as indicates an incrcnse in the size 
or irritative action of the growth itself. And we have seen 
also that the early Bubsidenco of neuritis may attend a 
diminution iu the other effects of the tumour such as may 
he taken as indicative of an arrest of growth, or even a 
diminution in size. These facts taken together indieate that 
the cotirse of the neuritis is, to sonic extent at least, depend- 
ent on, and influenced by, the course of the tumour. This 
conclusion is corroborated by the fact that in some cases of 
tumour of very ehronio nature, the course of the neuritis is 
equally chronic. The case mentioned above (PI. V. 1 & 2) 
is a striking illustration of this, since the progress of the 
very marked symptoms was but shght during tho year and a 
half, in which the neuritis was absolutely stationary. In 
^rare eases, as iu that recorded by Field and above referred 
fc'to, in which, without retrogression of the tumour, neuritis 
I'fiohsides without affecting vision, the affection of the optic 
r&erve is probably largely due to excessive secondary effects 
■of the growth. In this cose there was adjacent softening 
* out of all proportion to the size of tho growth itself. 

Significance. — The value of optic neuritis as an indication 

of the existence of an intro-cranial tumour is very groat. 

r is the cause of the majority of cases of neuritis due 

intra-oranial disease. On the other hand, neuritis is 

resent, at some period, iu at least four-fifths of the cases 
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of tumour, and it may be flie only uneqiuvooal sign of 
the organic intra-cranial disease. 

It is important to remember that the neiuitia is a transient 
condition, however long its duration, and that its effeots 
oontinue a muoh longer time than the inflammation. Thd 
atrophy left by neuritis may constitute unequivoeal evidence 
of the antecedent inflammation, and where actual atrophy 
IB not left, the state of the disc and the narrowing of the 
veeselfl may show clearly that there has been previous neu- 
ritis. Unfortunately it is not always possible, in old-standing 
oasee, to say from the aspeiit. of the discs how the atrophy 
originated. If the neuritis was moderate, and the choroid 
adjacent undisturbed, a clean cut disc may be left, and the 
narrowing of the vessels may not he greater than is some- 
times seen in oases of atrophy of the disc of other forms. 
The concealment of the lamina cribrosa ia, however, usually 
complete. Valuable information may also be gained by the 
oiroumstanceB under which the loss of sight came on ; the 
existence at the time of cerebral symptoms makes it probable 
tliat the atrophy was due to neuritis. 

It is not only during life that neuritis may assist the dia- 
gnosis of tumour. As an instance, I may mention the case of 
a man who died soon after his admission, with hemiplegia, 
into University College Hospital. The autopsy revealed a 
soft area, bounded and crossed by trabeculro of firmer tissue, 
which was at first thought to be an area of old softening with 
some oonneotive-tisBue formation in and about it. It wafi 
suggested, however, that it might be a tumour. Before it 
was examined with the microscope, the backs of the eyes were 
removed, and found to present distinctt evidence of neuritis — 
swollen poijilioB with htemorrhages. A diagnosis of probable 
tumour was therefore made, and was fully confirmed by the 
microscope. 

From the facts given above it is evident that optic neuritis 
may, in some cases, afford not only diagnostic, but prognostic 
indications. A subsidence of neuritis which has not reached 
any considerable degree of intensity, maybe taken as indicat- 
ing, in most coses, a retrogression of the growth, and a neuritis 
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f very ohronic cotirBe affords evidence that tlie progress of 
ihe tumoiir ia equally elironic. It might be suppofled, there- 
re, that the absence of neuritis woidd indicate still greater 
ronieity. This, however, cannot be inferred, since tumours 
f very rapid coiirae may be unattended with neuritia, and 
8 only when neuritis is aotually present that a prognosfio 
inference can be drawn. 

It has been remarked that optic neuritis in tumour of slow 
growth often occurs not long before death. In sueh cases, 
F also, it affords some prognostic indication. In more acute 
<T in those in which it developes early, it has not the 
I lame significance. It would appear as if the mechanism for 
■l2)e production of neuritis were, in the latter coses, reotlily 
^^xoited, while in the former it ia the residt of changes of such 
i degree aa to bo incompatible R-ith the long continuance of 
|)ife. 
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Simple atrophy of the Optic nerves occurs in cerebral tumour 
more frequently than in any other form of cerebral disease, 
since it is due not only to the effect of the growth in destroy- 
ing by invasion the fibres or centres of the optic nerves, but 
also to the secondary consequences of the tumour — its indirect 
pressure, the pressure of ventricular effusion on the chia«na, 
and the effects of the meningitis which occasionally oocom- 
ies growths. Such atrophy has the characters of secondary 
iphy of the optic nerves, the features and origin of which 
.ve been already described. But simple atrophy is far less 
mmmon in cerebral growths than the atrophy which is con- 
BecuUve to neuritis. Great caution is also necessary in infer- 
ring, from the appearance of discs long after the onset of the 
atrophy, that this was simple and not consecutive, since, as 
already mauy times stated, the characters of the latter may 
ultimately resemble very closely tJiose of the former. It ia 
noted that in some cases, as in Case 6 (I'l. II. 4) 
mischief which results in indirect pressure on the optio 
■es or commissure, or tra^jts, occurs later iu the history of 
le tumour than optic neuritis, and it ia not uncommon for 
ght, damaged much or little by the neuritic process, to fail 
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rapidly at a subsequent period from secondary pressure 
effects, as in Case 6. 

"B.— HYDATID CYSTS. 

Associated Changes, — ^A cysticercus lias been occasionjilly 
observed in the vitreous humour, but the coincidence of a 
parasite in the eye with symptoms of cerebral tumour due 
to another in the brain, has not, I believe, hitherto been 
recorded. 

Comecutive Changes, — Optic neuritis is frequent in cases of 
hydatid disease of the brain, and has all the characters of the 
neuritis which occurs in growths— swollen papilla, obscured 
and tortuous vessels, hcemorrhages. It has been observed 
with hj^datid cyst of both cerebrum and cerebellum. It may 
go on to consecutive atrophy, life being prolonged for years. 
The few cases on record of neuritis associated with cysts in 
the brain, the nature of which was not ascertained, were 
probably examples of hydatid disease. 

Labio-Glossal Paralysis. 

In chronic bulbar paralysis, due to degeneration, ophthal- 
moscopic changes are extremely rare. Unilateral atrophy 
was once seen by Galezowski, and Robin quotes a case from 
Dianaux of rapid atrophy of both nen'os in the course of the 
affection in a man aged sixty-seven. It was accompanied by 
transient paralysis of one sixth nerve. Sight was lost com- 
pletely in two months, but considerable subsequent restoration 
of vision (up to -,'„) occurred. 

Intka-Cranial Axktrism. 

Miliary aneurisms have been spoken of in connection with 
cerebral hromorrhago. Intra-cranial aneurisms of larger size 
are not, asarule, accompanied by any rmor/V/ /re/ ocular changes: 
those of the central artery of the retina being too rare to bo 
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f aignifioance. Nor do they often oousc comeeiilici^ changes, 

iinlpss their position b Biioh as to press upon tho optio nerve 

(causing unilateral aniauroais and swondary atrophy), on 

' the chiasma (bilateral atrophy), or, very rarely, on the optic 

I, tract (eatiaing hemiopia). An aneurism of the internal carotid 

ftmay nbstruot the cavernous sinus, and cause transient fulness 

Bof the retinal veins without papillary changes, Commonly 

BHie pressure is relieved by the free communication of the 

■ Opbthalmic and facial veins, and the enlarged angular vein 

I may be conspicuous beneath the skin. In rare cases, however, 

1 an aneurism in this situation has led to optic neuritis, as in 

i case recorded by Mioht-l,' in which double neuritis, with 

i eriilenco of obstruction, was the first sign of a cirsoid aneurism 

■4{ the two internal carotids wliich pressed ou the optic 

Eaen'OB. Tho opfio nerves at the spot showed evidence of 

nntcratittal inflammation. Holmes, of Chicago, has recorded 

Iflevoral cases in which optia neuritis co-esisted with intra- 

Pffraulal bruits, and in the only one on which a post-mortem 

s obtained an aneurism of the internal carotid was found ; 

ftlmt there was also an adjacent growth in the pituitary body. 

In an interesting case, published* by Jeaffreson, of 

Newcastle- on -Tyne, although there was no post-mortem 

examination, an aneurism of the internal earotid probably 

existed, and caused unilateral papillitis (" ' stauimgs-papilla ' ; 

congestion with cedema "). The other symptoms were, a loud 

murmur arrested b}' compression of the carotid, paralysis of 

^Ihe third nerve, and subsequently aphasia. 

It is probable that in these cases the neuritis is descending, 

hie to the extension to the ner\"e of inflammatory changes 

»und the aneurism, and is not duo to pressure on tho 

Kttivenioiis sinus. The evidence of this is that, appoi-ently, 

lanemisms which produce the same effect on the sinus may or 

lay not he accompanied by papillitis, and that when the 

latter is present, the enlarged communications with the facial 

■vein may (as in Jeaffreson's case) afford the same evidence of 

f relief to mechanical obstruction, 

■ "Anh. f. Ophlli,," iiiiiii. 2, p, 225. 
" "Tlie Luncet," Miuuli B. 1R7H. 
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Internal HYimdtErnALUs. 



In Bimple internal hydropephiiliiB, without growth, there 
are commonly at first no ophthalmoBcopic changep, nnd they 
may be absent throughout, even though the diet^nBion of the 
ventricles is aufh as to cause a marked increase in the size nf 
the head. Sometimes there ia slight fulness of the retinal 
veins. At a later period, and in some cases early, sight 
usually fails, and the signs of simple white atrophy of tJie 
optic nerve are then present. In several oases the onset of the 
atrophy has been watched, and the occtirrence of any Denritie 
process excluded. In a few cases signs of neuritis have been 
observed to precede the atrophy (Allbutt), the neiiritifl being 
similar to that seen in tumour, usually slight in degree, 
but considerable in a case recorded by Wildbrand and 
Bmswanger.' 

The simple atrophy of the nerves is usually due to the 
pressure of the distended third ventricle on the optic chiaama, 
and even on the tracts. In one case in an adult the distended 
ventricle appeared at the base of the brain as a bladder 
measuring ten lines by eight (Forster). 

It has been remarked by Bouchut that the ophthalmosoopio 
changes may ser^'e to distinguish chronio hydrocephalus 
from the large head of rickets ; but from the lateness of the 
optic changes the oases must be very rare in which the nature 
of the disease is not clear long before ophthalmoscopic signs 
are present. 



DISEASES OF THE MENINGES OF THE BHAIN. 
Meningeal Qhowths. 

Tumours springing from the pia mater always involve the 
cerebral substance to a greater or less estent, and their effeotd 
have been included in the account of the cerebral tumours. 

Tumours springing from the dura mater over the convexity 
' " CcntnJW. f. Med. WUs.," lB7g, p. B23. 
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□ commonly cause tho budio (^I^dcIs, in th^ brain and on the 
oye, OS growths in the brwn itself. 

Growths springing from the dura raater of the base of the 
brain also frequently cause optic neuritis. They ilo this 
fiometimes by the direct influence on the optic fibres. Some- 
tinio«, when remote frora these, growths which merely 
damage the nen'e centree by pressure eaiise optic neuritis in 
its most intense form. Cases are on record, moreover, 
in which the optic neniitia was tor a long time the only 
. symptom of suoh a growth ; as in one ease in which, after 
the neuritis had existed for months, hemiplegia came on, 
and was found to be duo to a sarcoma springing from the 
periosteal dura mater, and which had compressed the left 
hemisphere of the cerebellum and the left side of the pons 
, Varolii,' In the case figured in PI. V. 5, optic neuritis, 
ilthough not the earliest symptom, readied its heiglit before 
lay motor paralysis oceurred. The ttmiour sprang from the 
I raater, and had compreesed the right side of the pons 
md right hemisphere of the cerebellum. 
Meningitis accompanies meningeal growths even more 
tquently than it accompanies tumoiu^ in the sulwtanco of 
Bte brain, and it may give rise to the clianges in tlie eye 
ribed in the next section. 

MENixorns. 

I The effects of meningitis on the eye vary much aecording 
■to it« seat, being slight when the inflanunation is nn the 
convex surface of the hemisphere, and often marked when the 
meningitis is at the base. In many cases, ophthalmoscopic 
changes ore entirely absent, and wlien present they ore 
apparently rather consecutive to, than concomitant with, the 
encephalic vascular disturbance. They afford, as Manz and 
thers have pointed out, little support to the doctrine that the 
ra-oculor circulation shares and reveals distiu-banoes of the 
Ucephalic vessels. It will be convenient to consider sepa- 
rately the changes in the several forms of meningitis. 

•' AtliM or thp Patli. Anat. of the EyrbiU.'* 
L 2 



148 



, OPHTH.*T.MOSri>PV. 



Simple Menincitis, — Acute simple Dioningitis of Uio 
convexity is usually unaccompanied by ophthalmoscopic 
ehanges ; if it lasts for a cousiderablo time some hj^iercemia 
of the disc may be present. In a rase of purulent menin- 
gitis, suppurative inflammation of the eye (chemoeia and 
post-mortem infiltration of the retina with pus) was observed 
by Berthold.' Leubo ' has recorded a ease of purulent 
meningitis of the convexity secondary to septiweniia in which 
there was intense infiamnintion of the optic nerve in front of 
the commiaBure. The only changes in the eye were disten- 
sion of the retinal veins and htemorrhages. 

Chronic simple meningitis of the convexity, slight in 
degree (such as that of which tracsB are often found in the 
brains of drunkards), is also commonly unattended by any 
o|itio change. The sUght oedema and congestion of the disc, 
HonietimeB seen in chronic alcoholism, is probably the result of 
the loxiemic condition rather than of the encephalic change. 

Simple meningitis of the base is very rare, except in 
luuociation with tumour or some bone disease. Optic neuritis 
may occur by direct propagation, and in those cflses in which 
the di«<aso is chronic (as in Cases 1 and 4), the ^■isibl« 
dhaiigoB ill the disc may bo considerable in degree nn<l 
durntion. Basilar meningitis is, however, in moat cnscs 
tulHTcular or nypliilitie. 



TlililCRfUl.\nMKNlNoril8 : Associated Coiiilition. — Tubercles 
of ihfi ohoroid may now and then be found in tubercular 
niniiiiigitin, and [uniiMh valuable diagnostic information, as 
in (Wo Hfl, ]lut thoy arc less frequent, as Cohnheim pointed 
out, 111 tuberoular meningitis than in general tuberculosis 
without meuingitiit. HpinreP never saw f hem in forty-one 
«tMo* of tubomihir meningitis wliich he examined with the 
nphUiftlraofoopn, and the case figured (n. XV. 1) was the 
tola iiwtniifyi in whieli they were found in twenty-six oases 
MWiiinKil by (iarlick at the Hospital for Sick Children. The 

t " Awh. t. OrliUi,." Bd. xvii 1H74. 
• ■' D»ut. Anih- (- Klin. lifA ," ISTS. iiii. 263, 
' "Jnhrbuch fUr KlmlDrhfilkuiKk," ls;i n. 331 
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few recoi-ded cases in which neuritis duo to menlngitiH 
oo-6xiBt«d with tubercles of the choroid have been oolleoted 
by Driickner. ' 

ComecaUve Changes. — A peculiar marbled reflection from 
Uie retina lias been described by Leber and Hock, oocurring 
espociolly in the neighbourhood of the veins. They have 
Been it in conjunction with tubercles of the choroid. It is 
not due to neuritis, but may precede the latter. Nevertheless, 
redness of the disc is sometimes observed in aasooiation with 
this condition. A somewhat similar reflertion, chiefly around 
the disc, has been described by Manz as the most frequent 
change. He assooiates it with cedema of the shoath of the 
optio nerve, and it is probably due to a shght oedema of 
the retina (compare PI. I. 3). 

Cbiiiiges in the optic discs of more considerable degree are, 
however, present in tuberctdar meningitis in such a pro- 
portion of the cases ae to constitute a very important sym[itom 
of the disease. The frequency of the occurrence has been 
variously stated. They do not ocutir in the rare cases in 
which the tubercidar inflammation is confined to the con- 
vexity of the brain. In the cases of basal meningitis changes 
are, in some, entirely absent, Garlick,^ of twenty-six cases 
earefiilly watched at the Children's Hospital, found the discs 
normal throughout in 6ve ; distinct swelling was developed 
in abou*. half the whole number, increased redness only in 
one quarter, and in a few others only distension of veins. la 
many of these cases, however, the changes were slight, and 
their pathological character was recognizable only by their 
development under observation. It is probable, then, that 
considerable changes are present in one-half the cases, and 
that in two-thirds of the remainder slight alterations will be 
found, if the discs are watched with care from day to day. 
The occiurence of congestion and oedema of the disc seems 
to he especially related to the occurrence of inflammation, 
and the formation of lymph, in the anterior part of the baso 
it the chia&ma and the optio nerves. 

' ■■ Art'h. t. OphlhHl." viil. x\ii. pt, 3. IflSO, p. 154. 
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The dogi'oo of change is rarely great. The Jiso becomes 
full -coloured, and its outlines hazy- Sometimes this and 
distended veins constitute the only morbid appearance. 
More often swelling, with undue striation, becomes visible 
to direct examination, and the edges of the disc gradually 
cease to be reoognizitble. The disc haa sometimes n reddiah- 
grey aspect. In several recent cases I have noted that the 
colour of the swollen papilla? was much paler, especially on 
examination by the indirect method, than the neuritis of 
cerebral tumour, the aspect suggesting the idea of a sub- 
siding neuritis rather than one that is commencing, and this 
in cases in which the neuritis was quite recent. The neuritis 
rarely passes into a more intense degree. The veins are 
often, though not always, ovor-dist ended from the first. 
In Garlick's observations their distension was especially 
related to excess of subarachnoid fluid. Occasionally 
white lines along the sides of the vessels are unduly con- 
spicuous. Htemorrhages are rare. Sometimes white spots 
are seen in the neiglibourhood of the swollen disc. Thuy 
are in the substance of the retina, and consist of an accumu- 
lation of lymphoid corpuBcles in the nuclear and molecular 
layers, or on degeneration of ne^^■e-fibres. They may readily 
be misf-aken for tubercles of the choroid. It baa been thought 
that they are of the nature of tubercles, and they have 
accordingly been described as retinal tubercles, but very 
Bimilar spots are seen in neuro-retinitis from other causeB. 
Oooosioually a gauze-like opacity is seen over a wide area 
of the retina, with scattered white points and Sakes 
(Ueinzel). Very rarely retinal ha)morrhages are associated 
with the iiapillitis,' 

The changes which occur in tubercular meningitis or© 
always double, though often more advanced on one side than 
on the other. In some cnses the excess was found by Garlick 
to be on the side of the chief cerebral change, but in a few 
it was OH the other side. In moat coses the patients die 
not long after its development. It is doubtful how far it 
nffcclb \-iHion. ClifEord AUbutt believes that cases of menin- 
' nrin/rljloc .-il. p. Sd.CHxcMt, lU, IB, 'ili, 
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[ gitia offen recover, the neuritiB passing away, and sight 

I Iwiiig preserved or restored. This obHer\'ation is supported 

by two cases described by Garlick. The symptoms were 

L lieadftehe, vomiting, oonstipation, irregular pulse, uorraal tem- 

I pemture, and the development of ophthalmoscopic ohanges 

) under observation. In both caaes reoovery was complete. In 

I another case observed by him an increase in pulmonary eymp- 

I toms was attended by a marked decrease in the cerebral 

I eymptoms, and in the optic changes, for five days before death. 

Ca«eB of optic nerve atrophy of old-standing are occasionally 

Been in which sight was lost in early life with acute cerebral 

Bymptoms very like that of an attack of tubercular meningitis. 

Several such cases, have been related by Hutchinson.^ Inoi- 

1 pient atrophy was noted by Heinzcl in one case of long 

L duration, and in two others he obseired the initial stage of 

I consecutive atrophy. In some of the coses of recovery from 

1 supposed tubercular meningitis with oplithalmoscopio ohanges, 

I the BjTnptoniB, it must be remembered, may possibly have 

Ijeen due to a tubercular mass in the brain. The symptoms of 

such a tumour sometimes resemble closely those of tubercular 

I meningitis, but much more frequently paaa away. 

The neuritis which accompanies tubercular meningitis waa 
I regarded by v. Graefe aa affording the typical example of 
' descending neuritis, the inflammation passing directly from 
the membranes to the optic nerves. With this my own 
experience accords. In some cases the existence of inflam- 
mation in the tnmk of the nerve is obvious on naked-eye 
examination. The nerve is swoUen, softened, and reddened. 
In most cases the descending neuritis may be demonstrated 
by miorosoopical examination. 

Besides the distension of the shi^ath, which sometimes, but 

not always, coincides (and what has been supposed to be the 

cause of the neuritis), more pronounced lesions are often found 

. in it. The perineural layer usually presents, under the micro- 

I scope, evidences of inflammation and exiidation, which were 

^ found by v. Ziemssen' to extend from the chiasma to the eye. 

I ■■ Ophth. HoBp. BBp," V. 310 Mid ii. 124. 
= ■■ Jiihrh. f. OphthnlnmlDgip," 187fi. p. 2*2. 
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Moreover, Michol,' in a case Id wliifli lliere was a c 
balo around tiit> papilla, found, not only effusion into tlie 
sheath, but numerouE miliary tubercles in hoth the dural 
sheath and piol tissue. 

In a considerable number of cases the symptoms of menin- 
gitis are diEtinct before the ocular changes are developed, 
In such cases the ophthalmoscope corroborates rather than 
assists the diagnosis. But in sonic eases the cerebral symji- 
toms are latent or dubious, and in these the examination of 
the eyes may afford very valtxable helj*, and it is probable 
that it would do bo in at least one-third of the easee. Of 
the twenty-six oases watched by Gtarlick, the ophthulmoscopo 
was of real diagnostic assistance in six, and woidd doubtless 
have boon so in a larger number had earlier examination 
been practicable. In one c^isc, which lasted twenty -six 
days, the other symptoms were indefinite tmtil the nineteenth 
day, but on the fourteenth day the ophthalraoscopio changes 
were so unmistakable that tlie diagnosis of meningitis was 
confidently made. In another case, ophthalmoscopic changes 
wore distinct on the ninth day, the symptoms were dia- 
gnostic only ou the fifteenth day, the patient dying on the 
twentieth day. In both cases, the changes about the optic 
commissure wore much more marked than those elsewhere. 

During the course of meningitis a dimiuution of the 
oerebrol symptoms may bo accompanied by a diminution in 
the ocular changes. 



Syi-Hii.iTic Mknikgitis. — Syphilitic meningitis may be 
associated with the ocular signs of sjiiliilis, and may cause 
optic neuritis. When localized at the bsise the signs ai-o 
similar to those of tubercular meuingilia, but more chronic in 
coiu-se and more considerable in degree. AVht.i, localized in 
the convexity, ocular sj-mptoms may bo entirely absent. H 
the case is not subjected to proper ti-eatment, and local chronic 
meningitis persists, the disc may pass into a TOudition of intense 
neuritis, flimihu- to that wliich is seen i,i cen,bral tumour, 
as in the disc shown in its later stage as VI U. I (Cose 3). 
I .. Dculsch- ArehiT f, Klia. Mi^.,' ^^ .. 
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H.«MOKiiHA(iK' Pachymumsgitis (IIjEmatoma ok the 
fDi'RA Matkk). — Acconling to FiirBtucr,' there mny 'be 

J meeliaiiical (.-ongestioii of tlie retiiiiii veiiia and papillitis, 
laocompauied by disteiisiou of the optic sthealh with dark- 
I coloured fluid. 

Ckkkbro-Spinai. Me-ninoitis. — In epidemic eertihru-Bpiiial 
tttioniiigitia, optic ueuritiB may occur, but is rare. Sehirmer 
1 found it in one only of twenty-seveu c-osos examined. Von 
f ^omssen ' observed alight neuritiB in one ease, and in another 
f B pale fundus with broad and twiiiious veins, narrow arteries, 
I and lupmorrbagoB beddo the disc; at a later period white 
I points appeared in the retina, (.pyelitis and retinitis were 
I fouud by OeUer.^ Many of the retinal veins contained 
Kllironibi and granular plugs; no diiett connection with the 
listra-cranial i>rocess could be traced. A purulent irido- 
iiihorotditis is the most frequent change in this diaeasi^. 
In the sporadic (possibly rbeiunatic) form of cerebro- 
epinal meningitis, optic neuritis may ooeur, and may load to 
atrophy. Thus Mr. E. I'ope, of Tring, recently showed me 
a lad who, after a severe wetting, had suffered from intense 
headache, delirium, fever, and retraction of the head. Sight 
failed ten days after tlie onset. The symptoms subsided at 
the end of six weeks, but he remained blind, and when I 
saw him, six months later, there was slight perception of 
light in one eye oiiiy. The optic discs had all the appear- 
ance of oonsecutivo atrophy, the centres were filled in with 
' new tissue, the vessels uarroweil, and the atljaeeut choroid 
I disturbed. 



Traumatic MKNiNr.ms often causes ophthalmoscopic 
rehauges, of wliich an instance is shown iu PI. III. 5, a case 
I in which fever, delirium, and convulsions succeeded a fall on 
f the head. The nemitis subsided with the symptoms. (These 
I eases are considered farther on — " Injuries to the Nervous 
tern.") 
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" Jfthrb. f. dphLhulmologie," 1878, p. i 
" Aruh. 1. AugiBatnmk.," vol. i^. 18Ti 
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Diseases op the Ckanial Hones. 



Caries,-— In coiies of the sphenoid Lone, or suppuratioii 
Iwneath the perioBteum, the inflammation may extend to the 
optic nerve, damaging it, and causing secondary atrophy, or, 
draoending the nerve, may produce intra-oculor neuritis. The 
disc shown in PL III. 2 (Case 1, appended), is an iilustration 
of this effect. The damage to the nerve was just in front 
of the chiasma ; the nenritis coincided in onset with on 
;increase in local symptoms, which ended in an attauk of 
meningitis, from which the patient died. When the draw- 
ing was made, the neuritis was ooniined to the eye oorre- 
spondiug to the damaged nerve ; soon after the onset of the 
meningitis, a day or two later, similar neuritis made its 
appearance in the other eye. In this ease there waa no 
tshangc in the sheath of the nerve. In a case recorded by 
Homer, of caries of the sphenoid, the sheath of the optiQ 
serve was distended by purulent material as far 
eyeball. 

Caries of the bone, at a distanoe from the optic nerves, doo^' 
not cause ophthalmosoopio changes unless it excites meniu' 
{[itis or cerebral abscess. 

Thickening op the Cranial Bones. — General tluckea- 
ing of the cranial bones may cause optic neuritis and oon- 
Becutive atrophy. Neuritis, with great swelling of the 
papilla, was preaent in a case of this description in the Uueen 
Square Hospital under the care of Dr. Buzzard. The 
(general thickening of the bones of the skull appeared to be 
of a Bub-inflanuuatory character. There was no post-mortem 
Azaminatiou, as the patient recovered, but Michel has recorded 
QxB ease of a boy who was blinded by neuritis and oonseoutive 
atrophy early in life, and who died ret. fifteen. The necropsy 
revealed great hyperostosis of the bones of the skull, by 
"' whicb both optic foramina were considerably narrowed. The 
optic nerves were atro]>hied from the chiasma to the eye, but 
the orbital portion was greatly thickened by hyperplasia of 
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the cellular tisaue in tbo subvaginal space. A Bimilar case 
has been deBcribed by Monz, in wbicb the tissue between the 
sheath and the nerve had a semi- gel at in one aspect. Michel 
explains this change, by assuming that the narrowing of 

f tiie foramen leads to retention within the sheath of lymphatio 

I fluids, which cause irritation. 

In other ciises, sinular condition of bone, exostoses, &c,, 

I narro^viug the optic foramen, have caused only simple atrophy 

l.pf the eptic nerve. 



DlSEASKS OF THE OkBIT, 



Iitflammatorif processes in the orbit, cellulitis, as in facial 
lerysipelas, iuUammation at the bock of the orbit, or periosteal 
F affections, may cause either simple atrophy or neuritis and 
I consecutive atrophy. In the one case, the nerve is simply 
I compressed by the inflammatory products, or, if inflamed, 
t the inflammation is localized. Sight is lost sometimes very 
I xapidly, and simple secondary atrophy of the lower portion 
|!0f the nen'e results, with occasionally ultimate narrowing 
r of the vessels (Allbutt and Teale). In the other case, the 
r inflammation is coimuunicated to the nerve, and descends 
' kloug it to the eye, or inflammatory processes in the sheath 
leail to a secondary papillitis. 

Case 31 appended (PI. II. 3) offonls an example of the 
occurrence of simple atrophy of the nerve due to this cause. 
I it is a tyjie of which a good many cases are recorded in 
iical literature,' in which loss of sight of one eye comes 
I simultaneously with paralysis of all the ocular muscles, 
mctinies with tenderness on pressing the eyeball back into 
Etlie orbit. The symptoms have been ascribed lo hiemorrhage 
ttv. Graefe) or inflammatory mischief (Baumeister) at the 
rinck of the orbit. In the case illustrated, the catise was 
[ almost certainly " rhemnatic " inflammatory mischief, for the 
I ^uptoms came on suddenly, with much pain, after exposure 

' t'ta exBtdpIti, thoee recorded by v. Gisefe, " Arch. t. Opbth.," vol. t. 
\Vt. I, p. i'H, lUid Baiuueietcr, ibid, toI. lii. pt. 2, p, '.'01. 
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to ooldy in an intensely rhenmaiio woman, who had previously 
had an attack of *^ rheumatic " paralysLs of the &oial nerve. 
The paralysiB of the ocular muscles passed away, that 
of i^e optic nerve peraistedy and the disc slowly passed into 
atrophy without the least sign of neuritis. A case of rapid 
but not permanent &ilure of sight, accompanied with shooting 
pains passing to the back of the head, in a woman who had 
had facial paralysis, has been recorded by Nettleship.^ There 
was slight puffiness of the eyelids, but no tenderness on 
pressing the eyeball back, and the ophthalmoscopic appear- 
ances were normal. 

In Case 58, on the other hand, the inflammation which 
(with intense pain in the eye, orbit, and head)' caused loss of 
sight, descended to the eye, and produced secondary papillitis, 
ending in atrophy. The ultimate slight affection of sight 
in the opposite eye illustrates the danger of an inflamma- 
tion in one optic nerve extending (probably by the ohiasma) 
to the other. 

A very similar state of secondary atrophy of the nerve 
may result from a blow on the head (Case 32). These con- 
ditions are considered in the section on '^Injuries to the 
Head." 

In rare instances, haemorrhage hoa occiirred into the orbit, 
apart from injury, in sufficient quantity to cause prominence 
of the eyeball and distension of the eyelids with blood. Of 
two cases recorded by Ayres,^ the exciting cause in one was 
a violent effort, in the other a strain during vomiting. The 
degree of impairment of sight appears to depend upon the 
amount of blood effused, and the consequent stretching of 
the optic nerve. 

Tumours in the Orbit, — ^A tumour at the back of the orbit 
or of the optic nerve, may cause neuritis such as results from 
intra-cronial tumour, but it is always unilateral and com- 
monly associated with exophthalmos, which constitutes the 
distinctive sign of the affection. 

> "LiiTicct," 1881, i. p. 760. 

' ** Archivea of Ophthalmology/' vol. x. pt. 1, March, 1881, p. 42. 
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Injuries to thk IlEAn. 



Injuries to the head, Hows, fulls, &c., frequently cause 
ocular Bjtiiptnms and often very marked ophtlialmoBcopie 
signs. The forms of ocular affection are of several varieties, 

1. Impairment or loss of sight, without ophthalmoscopie 
hanges, or with very slight alterations — simple congestion of 

the disc, easily overlooked. This may result from blows on 
the anterior portion of the head. In some cases the mis- 
ohief is probably direct damage to the retina, for in slight 
Oftsos an alteration of vision has been noted such as must be 
Bscribed to disturbance of the retinal elements. For instance, 
in a caae recorded by Gosetti, after a blow on one angle of 
the orbit, near objects appeared unduly largo, and there was 
[ some colour-blindness, but no ophthalmoscopic change. 

2. Optic neuritis has followed injuries to the head in many 
I cases, at an interval of a few days or weeks. It is apparently 

due to secondary results of injury, especially to meningitis 
(PI. III. 5), less commonly to trauniatio inflammatory soften- 
ing of the brain or hernia cerebri (Case 50). The neuritis 
may be slight or considerable, and may entail loss of sight 
and consecutive atrophy. When oecuning long after an 
injuiy it may be due to abscess of the brain, as was possibly 

' the case in a patient who presented double papillitis a year 
after a violent blow from an exploded shell, over one eyebrow, 

I cftusing ultimately necrosis of bone.' 

. Simple atrophy of the optic nerves, unilateral or bila- 

I t«ral, may result from injuries which damage the optic nerves, 

I directly or by pressure from secondary inflammation An 
example of this condition was presented by Case 32 appended. 

1 A fall on the right side of the bead and shoulder, injuring 
the circumflex nerve, was followed by slow grey atrophy of 
the right optic disc. In such cases sight often fails some 
time before the ophthalmoscopic signs of atrophy are ajtpa- 

f rent. See below, " Fracture of the Skull." 

, In some cases an injury to the head may be followed 
' Rerorded >iy BiKiinur : " Jonm. d'OpIiUi ," July. 18T?. 
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ty gradual failure of sight, of bucIi a character as ocmira In 
optio nervo atrophy, but the optic diaea preaoiit the aigna of 
oongestion instead of those of atrophy. A good example is 
afforded by Cose 59 appended. In sitch casea it is probable 
that a chronic interstitial neuritis has been aet up in the 
nerve truni. 

CwiCTMSi'oH. q/" Oif Brain is attended by no ophthalmoaoopio 
change. Simple concussion of the nerve and retina may 
probably, as just stated, couae loss of sight and alow atrophy. 

Confusion and Lavpration of the Brain may entail optio 
neuritis, commonly slight in degree, although aometimes 
marked, with increased raseularity, and redness and opacity 
of the adjacent retina. It is apparently due, in some coses, 
to a secondary meningitis, hut mivy occur directly from the 
brain lesion. It may constitute a valuable indication of 
the occurrence of greater miachief than a mere concusaon. 
For instance, in a case recorded by Gazet,' the symptoms of 
concussion were foUowedhy neuritis and consecutive atrophy, 
and ten weeks after (he injury the necropsy ahowed two foci 
of red softening in the right anterior lobe and one in the 
corpus callosum. Panaa has found in such cases distension of 
the aheath of the nerve, and it is aaaumed, ou the Schmidt- 
Manz theory, that thus the neuritis is produced, but this ifl 
at present unproved. 

Fraelure of the Shull* not uncommonly causes loss of sight 
in consequence of laceration of the optic nerve. Acoording 
to the statiatics of Holder, quoted by BerHn, the orbital vault 
is involved in 00 per cent, of fractures of the base of the 
brain {80 out of 88 casea), and the optic eanal is implicated in 
54 (or 60 per cent). In 42 of theae there was hicmorrhage 
into the sheath of the optio neiro. The most frequent causes 
are blows and falls on the frontid bone (especially the orbital 
portion), less frequently on the temporal or occipital bone. 

' " L'UnioQ Mod.," IsaS, U. 3. No. C3. 

^ The fltatnmenta ia the text &nT, in part, detived tix^m unportnnt pAperv 
Utnlf publislied b; Beriin (■' HoidotbrTg Ophth. OeffillBch," 1879, and 
" Annales d'OntdiRtiqas," toI. Ixiiiii. 1880, p. 6S), and by L«ber and 
DentoahTnann, "Arch. f. Ophth,," vol. ixTii, pt. 371. See also Qnw>fe and 
Sarinurh'ii " Handbtirh," vol. v. |>, 215. 
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^^e effet't of the resulting laoeration of the nerve is iiBually 
' immediate and permftnent loss of sight. It is generally unila- 
teral and on the side of the injiiry.very rarely on the opposite 
flide as in a case recorded by Leber and Deutsohmann, in 
wliicli the eye blinded was on the side opposite to that on 
I which blood escaped from (he ear. Both eyes are only 
' affected when botli optic canals are fraefured. Sometimes the 
' hiemorrhoge into the orbit is evidenced by prominence of the 
eyeball and effusion of blood into the eyelids. The optic nerve 
may be torn, compressed, sti'etclied, or the seat of hoemorrhage. 
Absolute loss of sight from direct injury to the nerves is usually 
permanent. When the lesion, as is commonly the cose, is 
behind the place of entrance of the central vesfels, there 
is at first no ophthalmoscopic change, or only transient 
retinal hj-pencmia, but atrophy gradually sets in. The pallor 
has been obseired to commence three weeks after the injury. 
The ultimate ajipearance of the disc is usually that of simple 
atrophy, the edges sharp, and the vessels of normal size. 
Sometimes narrowing of the vessels has been observed, and 
has been ascribed to the extension of inflammation to the 
tissue around the vessels, or to their direct compression by 
the injury, or by effusion of blood. Ophthalmoscopic signs 
I of inflammation are not common, except as a result of sub- 
sequent meningitis, but, in Case 49 appended, oedema of the 
disc with retinal htemorrhagea accompanied effusion of blood 
into the optic sheath. If the injury to the nerve is in front 
of the place of entrance of the oentrol artery, the ophthal- 
moscopic appearances are similar to those of embolism. When 
the injury to the nerve is partial, the loss of sight may be 
incomplete, and in such eases central scotomata and peri- 
pheral Umitation of the field have been observed. When 
sight is impaired by eifusion of blood into the sheath, the 
prognosis is said to be better than when the ner\'e is injured. 
Ooeasionally signs of direct injury to the eye have been 
observed in these oases, rupture of the choroid or vifcreal 
opacities. 

ComprasioH of the Braiu may, it is said, he attended by 
changes in the fundus oculi — distension of the retinal veins, 



100 Mi:niiAi. oriTTHAi.Mo.'iciii'Y. 

congestion and cndema of the papilla. Such appearance lire, 
however, certainly rare. 

Trnnmatic Mvniii'jilk entails, verj commonly, ophthal- 
moscopic changes Bimilor. for the most part, to those which 
are found in tuhereular meningitis. Meningitis often results 
from fracture of the hose of the skull, and may, like tuher- 
eul.ir meningitis, be attended with neuritis. An instance 
of traumatic mischief with neuritis is afforded by the case 
figured iu PI. III. 5. The neuritis came on with mental 
disturbance and convulsions, following, at an interval of a 
week, a fall on the head. The change was slight in degree, 
although very distinct, and passed away soon after the 
cerebral symptoms subsided, leaving no trace. Wlien the 
neuritis is more intense, blindness may result. Hock' has 
described the case of a child who had sjTnptoms of menin- 
gitis five months after o full on the head. Optic neuritis 
("descending") wos found with the ophthalmoscope, dght 
being little impaired. Four years later, however, the diild 
was healthy but blind, with atrophy of both optic nerves. In 
other eases of the kind actual meningitis has been found. 
The neuritis may be associated with the signs of mischief at 
(he base of the brain, paralysis of ocular musules, &c. The 
chronic inflammatory consequences of on injury (chronic 
meningitis, inflammatory " growths," &c.) may persist and 
progress for a long time, even for years, as iu Cose 4 (I'l. VI. 
2t, in which meningeal growths, apparently the resiilt of 
chronic inflammation, wore foimd beneath two old fractures 
of the skull, the residt cif injuries received several years 
previously. At the base the results of chronic meningitis 
had damaged the arteries and caused fatal softening, but 
no recent change. 

Ham Cml.ri, raulting fi-om Imoture ot llio .kiiU, Willi 
U«> of hme, may be «o«>mp,me(l with ncurili., as iu C«» 
50. 

Nrcro^i. of Ike Cranial i?o,«.._Tho damage to bone by 
jnjury may (*nse neei«8i« ^^j meningitis or abs«^ of the 

I -Ofst, J»lirUfur Pi,di«lrik,-' viJ. V I8T4 ... .. v ,. . ^_w * 
Opiak." v«l. Y. p. 427, "• '' ' ^"fe"' " J"""*' '■ 



I 'brain, both of wMcli may entail iuflamiuation of the oiitii; 

I 'nerve. As Hughlinga-Jaakaon has pointed out, the relation 

of the symptoms to the iujurj' may be obsouro and imsus- 

IjJpected by the patient or friends, so that careful attention 

pishoiild be paid to any sign of injury, such as puffy swelling, 

l(Ac., and the occurrence of a blow or fall should be carefully 
■-isquired for in all cases of local brain disease. 
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The occurrence of congestion of the optio diace in cases of 

[iBevere sunstroke, described by Macnaraara, has been before 

[•alluiled to (\y. 122). In Amorici, nccording to Ilotz,' it is 

l^not uncommon to meet with cases of atrophy of the optic 

ter\-e8, which are ascribed by the patients to sunstroke. 

[Commonly the arteries are narrowed, a» if from preceding 

thiilammation, and in some recent cases he met mih aotuni 

■neuritis. In three the exposure had been to the sun, in three 

I'to an intense heat. Severe headache wna a prominent early 

[ symptom, and it is probable that the neuritis was secondary 

to acute cerebral congestion, or meningitis. 

IIot.z has also seen exudative choroiditis apparently from 
the same cause, in degree sufficient to cause detachment of 
the retina. He regards it as due to the extension of inflani- 

Imation along the sheath of the optio nerve, but the absence 
of choroiditis in other cases of such extension renders the 
explanation difficult to accept. 
1 



DISEASES OF THE SPINAL CORD. 



Infi.am:m.\tion. 






spinal meningitis is only accompanied with ophthal- 
moscopic clinnges wlien the cerebral membranes are also 
affected (see ('erebro-Spinal Meningitis, p. 15;i). 

Myelitis is also usually unattended by any changes in the 
eye, but to this rule several remarkable exceptions have been 
AncricRii Jourunl of Medioal Sdeiirc," Jnly, I8'9- 
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recorded, Sliglit optic neuritis, veiling the edges of the 
discs, was seen by Clifford AllLutt in a case of chronio 
myelitis in the upper dorsal region. Partial grey atrophy 
Bupen'ened. The eame observer has also met with partial 
atrophy after dorsal myelitis. Seguin' has twice seen optic 
nenritis coincident with subacute transverse myelitis. The 
affection of the optic nerves ran a favourable course and left 
no impairment of sight. Noyes' has recorded the case 
of a young man in whom, witbout cause, impairment of 
sight in the right eye was simuItaneouB with some spinal 
symptoraB, and a fortnight later slight optic neuritis waa 
found. The spinal symptoms (initial retention of urine, 
tingling, and some amestheeia in the legs) did not increase, 
but the fields of vision became changed in a peculiar and 
irregular manner, suggesting an affection of the chiasma or 
optic tracts. 

In a man, aged fifty-two, whose cbm has been recorded by 
Steffen* and by Erb,' loss of sight, commencing by a oentrftl 
scotoma, and accompanied by slight neuritis, occurred first in 
the left eye, and, three weeks later, in the right. Sight 
slowly returned, but three months later there was renewed 
failure in both eyes with temporal hemiopia, without marked 
ophthalmoscopic changes. Two months later the symptonu 
of a tranBverse dorsal myelitis came on. 

I am indebted to Dr. Dreschfeld, of Manchester, for por- 
ticnlars of two eases of coincident neuritis and myelitis which 
he has observed.' One was a man, aged forty-one, who 
simultaneously with an attack of double optic neuritis, going 
on to complete atrophy, and slight mental disturbance, pre- 
sented the sjTuptoms of acute myelitis, from which he died at 
the end of a month. The necropsy revealed disseminated 
acute inflammation of the spinal cord in the dorsal and lumbar 
regions. The brain appeared healthy. The other case waa 
that of a woman, aged thirty-eight, wlio died from re«- 

' ■■ Joomil of Nerrotu and Meotal Diamae." April, 1880. 

' " ArcluTM of Ophtbatmology." toI. ii, 18S0, pt. ii. p. 190. 

> " Sit£nn^bericht dor Heidelberg Ophlh. GeMllmlikft," 187B. 

• " Arehiv fiir PfychiHtrie," »ol. i. p. US. 

' Tho detail* ol ibeae cuu will AorUj b* pabliahad by Dr. Dreiiolifpld. 
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piratory parolj'sis six weeks after the onset of sjiiiptomB of 
fiout« myelitis. Soon after the paralyeiB came on, double 
optic neuritis waa found to exist. After death the brain 
presented merely signs of congestion, but the upper part of 
the spinal cord was softened. 

It is probable that, in these cases, the optio neuritis and 
myelitis were both the result of a common oause. The 
coincidence of acute inflammation of tlio optic nerve and 
spinal conl is of oonaiderable int<?roBt in connection with 
their frequent affection in chronic disease. It is probable, 
however, that in some cases (Noyos, Steften) the cause of the 
nouritia was situated at or near the chiasma. 
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Atrophy of the optic nenes is, as is well known, frequent 
in locomotor atasy. In what prox>ortion of the oases it 
occurs is difficult to say. Ophthalmic surgeons have been 
impressed with it« frequency. Cliar<nt believes that almost 
all cases of so-called simple atrophy idtimately present spinal 
symptoms. Careful statistics show that the proportion of 
the (Usee of simple atrophy in which spinal symptoms of any 
kind can be recognized is about one-half (see p. 96). 

But we must not infer from this the converse proposi- 
tion that most cases of ataxy present optic nerve atrophy. 
It is probably near the truth to say that about one ataxia 
in six suffers from optic atrophy. Of seventy consecutive 
cases of ataxy which have come under my observation, only 
nine presented atrophy. It existed in nine out oF fifty-two 
cases recorded by Voigt,' and in seven out of fifty-six eases 
analysed by Erb.* Thus of 178 cases of atasy, optic nerve 
atrophy ejiisted in twenty-five, or 14 per cent. When it docs 
occur, it is more frequently an early than a lato symptom, 



1C4 



MKUICAI. orHTHAI.MOfiCOrt. 



oocurring before rather than after the difficulty in wiilkin^ 
has become considerable. In the nine cases above referred to, 
the onset of the atrophy preceded any distinct disturbance of 
locomotion in eight, In only one case did it develop after 
the inco-ordination was considerable, and in this the spinal 
symptoms came on very rapidly. When sight is lost, any 
inco-ordination which exista is greatly increased — the con- 
dition which the physician employs as a test to exaggerate 
the difficulty, the withdrawal of the guiding visual sensation, 
being permanent. The ataxic symptoms are often so slight 
that, even as increased by the blindness, a careful investi- 
gation is necessary to discover them. Blind people often 
walk in a more or less hesitating and uncertain manner, and 
the imcertainty of slight ataxy is easily attributed to the 
blindness. Inquiry, however, elicits other symptoms, as 
pains in the limbs, especially " lightning pains," and loss of 
sexual power, and careful observation of the gait shoivs an 
nnsteadiness in turning, and in standing with the feet bare, 
and toea and heels close together. It is, however, well known 
that the atrophy may occur before any obvious symptoms 
referable to the cord. One extreme instance of this early 
atrophy has come under my own observation, in which the 
atrophy of the discs was complete, and vision lost for twenty 
years before the first symptoms of ataxy showed themselves. 
I have seen another case in which the loss of sight preceded 
for sixteen years distinct spinal sj-mptoms. But in many such 
oases the loss of the "knee-jerk,"' an eaily symptom in 
ataxy to which Westphol first called attention, precedes other 
symptoraa, and if looked for will often be found to co-exist 
with optic nerve atrophy when other symptoms of ataxy 
are absent. A very marked example of this relation, in 

' TliBt ie, the normal jerk of the leg irhrn the patella tendon is Miuck, the 
leg being in a podition in which it in free to moTB, It ia oommonl; oall«d 
the " patoUa-tendon refli>i." I Lsve);ivc>n reaeonsfor dincBrding tlii* term as 
altogether incorrect in " Diagnmde of DiseoBce of the Spinal Cord," 2ad ed. 
p. 20. It rnunt not bo hsKtily inferred however, from the oociirrenoe of the 
jerk, that the atrophy h unconnected vilh diseue of the cord, because 
lat«ral l^^lerosil^ ia which there is an eiceu ol the knee-jerk, may, in rare 
coseii. be accnmpniiied by optiu nerve strophy. 
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■which the atrophy existed for fifteen years, associated only 
with lightning pains and loss of the knee-jerk, has been 
related by Buzzard.' Another early symptom is the loes of 
the reflex action of the pupil ki light, although the contraction 
occurs on an effort at accommodation (Argyll Robertson). 
The pupils are often small ("spinal myosis"). It is to be 
TKiiarked, however, that this may co-exist with optic nerve 
•trophy without any spinal symptom, as in the case mentioned 
22S. An instance of the occurrence of atrophy when 
the spinal symptoms are very slight is afforded hy Case 33. 

When the atixtphy is advanced, the optic discs ore usually 
.jfrey, even to indirect examination, and to direct examination 
very grey ami mottled, the meshes of the lamina cribrosa 

ly or may not be visible, the edges sharp and clear, 
ibe sclerotic ring distinct. Sometimes there is a peculiar 
gelatinous opacity of the substance of the disc. To ordi- 
nary dayUght the tint is a greenish grey ; to gaslight a 
bluish or iron grey. Its ehorocters are shown in PI. II. 6. 
Less oomraonly, the discs appear white to the indirect 
method of examination, but a grey mottlbig can always be 
seen with the direct method. The vessels are usually of the 
normal size. The grey disc and normal vessels have been 
BUpposed to be pocuhar to this form of atrophy, but this is 
ineoirect. The disc in atrophy from post-orbital pressure on 
the nerve, such aa that shown in PI, II. 3 (Case 31}, may 
present exactly the characters of the atrophy of ataxy. 

A stage of hj'persemia, " chronic optic neuritis," has been 

^ascribed hy Dr. ClifFord Allbut a^ eometimes preceding the 

strophy, but the occiurence of this condition has not been 

inRrmed by other observers. I have frequently looked for 

but without success. 

The anatomical characters of the atrophy have been already 
described (p. 101). The trunk of the optic nerve is commonly 
nearly normal in size, but is grey and semi-translucent. The 
grey degeneration may stop at the ohiasraa. but often, as 
Tiirck pointed out, involves also the optic tracts, and can bo 
traced to the external corpora geniculata. The microaoopical 
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inveBtigations (of Leber espeiiially) have eliown that the 
change in the nerve consists of an increase iu the interstitial 
tissue, and eometimes the fomiatioii of translucent coUoidal 
tissue around the vessels, as in PI. XVl. 6, together with a 
wasting of the nerve fibres. The histological resemblance 
to the change in the spinal cord is not so close as has 
been asserted. Charcot and Abadre have suggested that the 
change conuueuces in the nen'e fibres, and is essentially 
parenchymatous, but the balance of eridence is not by any 
means conclusively in favour of this view. 

The affection is usually bilateral, although often more 
advanced in one eye than in the other. In rare OHses, one 
eye may be much affected, and the other very little. 

Symploms. — The affection of sight is usually characterized 
by a progressive peripheral defect in the field of vision, 
especially extensive on the outer side (Forster). It progresses 
until only a small portion is left, situated to the inner aide 
of the blind spot, and enclosing the fixing point. Central 
vision may be little impaireil even after the peripheral defect 
has become verj' great. When the acuity of vision is thus 
preserved patients may, for a long time, be unaware of the 
affection of sight, until indeed the field is greatly reduced. 
Sometimes a sector-like defect occurs, an example of which 
is figured at p. 109. Rarely one half of a field may 
be lost (Fig. 16, p. 108). This has hitherto only been 
observed when the sight of the other eye was entirely 
lost. 

Colour blindness is frequent, and is almost always an 
early symptom. The first change is oommouly a loss of 
perception of green, then of red (see p. 104). Occasionally, 
as I have seen, the defect in the field may be more per^ 
ceptible in a bright than in a dim light, and the ktter he 
preferred by the patient The degree of impairment of 
sight, both in regard to aouity and to colour vision, may 
vary from djty to day, just as does the degree of impair- 
ment of seusihihty in the legs. 

The manner in which the atrophy often precedes the 
symptoms of spinal nuschiof jiointe to the anatomioal 
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inoe o£ the two affections, whatever may be their 
relations. Pathology rerifies this conclusion, for iii oases 
in which both posterior oolumna and optic nerves are affected, 
no anatomical oontiniiity of degenemtion can be traced. The 
degeneration extends as for as the ehiosma, but the traota 
are little affected. Thus there is an apparent want of 
oorrespoudence between the optio and spinal phenomena. 
Both are, it is true, parts of the sensory nervous system, but 
in tlie nerve the seat of the morbid process !a peripheral, in the 
oord it is central. It is, however, asserted by Pierret,' tliat 
this opposition is apparent only. Although the degeneration 
of the optic nerves can be trooed only as &r as the ohioHma, 
he has frequently found, in the corpora quadrigemina, 
anterior and posterior, a process of sclerosis, which thus, at 
the root of the optio nerve, represents the sderoaifl at the roots 
of the spinal nerves. Further, the latter may, he says, be 
found changed in the some manner as the optio nerve. On 
examination of the terminal expansions of the nerves of the 
aniBsthetic and painful regions he has found in two coses the 
evidence of lesions of these nerves perfectly comparable Ui that 
which constitutes optic nerve atrophy. The farther from the 
]>eripheral termination the nerves are examined, the slighter 
do the changes become, and soon they disappear, and the 
nerves are healthy, until the posterior oolumns are reached, 
us, according to this view, in locomotor ataxy we have 

combined peripheral and central change in the sensory 
'nervous system ; and it has been merely an accident of 
pathological progress that attention has been primarily fixed 
cm the central alteration in the cord and the peripheral 
less in the optic nerve. 

The course of the optio nerve atrophy is very like that of 
ihe cord degeneration. Recovery of sight, if ever observed, 
is a still rarer event than recovery of co-ordinntion in the 
limbs. The interference with the function of the jxisterior 
oolumns of the oord may, in a recent case, he out of pro- 



I Qiiotod bj Kobin, op. cit. The et)it«uieiits in the text a 
irivcd fmnl u comiuuuicatiaa U. Pierret haa kindlf miwla tj o 
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portion to structural change, but in the eye this is rare, and 
the structural change is that on which our prognosis is based. 
At the same time an arrest of progress is sometimes obtained, 
as it is in the ataxy. Although ultimately almost all eases 
increase, yet the progress is often very slow, and many years 
may pass before even a small field is finally lost. The 
perimeter affords valuable aid in estimating changes, which 
patients are apt to regard too favourably. 



LATERAL SCLEROSIS. 

Ophthalmic changes are very rare in cases which present 
the symptoms of primary lateral sclerosis of the cord. In 
one or two cases, however, I have seen grey atrophy slowly 
supervene, similar in character to that met with in locomotor 
ataxy. One such case is appended (Case 34). 



INSULAR (disseminated) SCLEROSIS. 

Amblyopia occasionally occurs in insular sclerosis of the 
brain or cord, but very rarely goes on to complete loss of 
sight. It is often unattended by the ophthalmoscopic signs of 
atrophy ; the examination is frequently difficult on account 
of the associated nystagmus. In such cases the optic nerves 
niay be found to be occupied by patches of sclerosis, similar 
to those which occur elsewhere.^ The nerve fibres passing 
through are not destroyed, their axis cylinders persist, and 
retain impaired functional power, although theii' medullary 
bheath may disappear. 

Occasionally, however, atrophy of the optic nerves is 
observed in this affection quite similar in its character to 
that seen in ataxy, attended by a similar loss of \'ision, 
progressing to complete blindness.^ An instance of this is 
afforded by Case '34^/, appended. 

> Chai-cot: '*Le(,cms »ur Ics Maladies du Systeme Nerveux/* t. i. p. 
206. 

2 Mugnan: " Auh. de rhysioh.gie," t. ii. p. 765. " Liouville : ♦•Me- 
moircb dc la Soc. de Biolo^jrie," lbC8, p. '2ol. 



Cak 



' THE Sim; 



Oiiriea of tlio spine in the dorsal region is imattended by 

[ ocular changes. Bull ^ has recorded an examination of fifty 

f eaisos, but the changes he met with, confessedly rare, are of 

doubtful pathological character, being confined to fulness of 

tlic retinal vesaels, and Bometimes dilatation of the capillaries 

of the disc. When the caries is in the'oervieal region, marked 

oougestion of the disc has been described. In one case under 

' my own observation the discs were red, and there was much 

wliife tissue about the vessels, very conspicuous agaiust the 

reil disc (as in PI. I, 2), but the margins of the side were 

quite clear, and the pathological nature of the appearauoe 

was somewhat doubtful. Abadie^ has recorded a case in 

wliich atrophy of the optio nerves supervened, and attributes 

it to meningitis ascending to the base of the brain, of which, 

however, there was uo other evidence. 



I>JI.'H1ES TO THE Sl'lNE. 

The subject of the changes in the optic discii in spinal 

I injuries has received a large amount of attention in oonse- 

l guence of the prominence which " railway cases " have given 

I to this class of accident. In its scientific relations the sub* 

I jeot has not esca[>ed the sinister influence which litigation 

exertisos on tlie investigation of facts, and there is no doubt 

that the pathological nature of many of the appearances 

destribed in these cases has been the result of an affection of 

the mind of the observer, rather than of the eye observed. 

Still it seems well established that in some cases of spinal 

injury ocular changes supervene, and the observations of 

Clifford AUbutt especially show that they occur with greater 

frequency the higher up the injury is. The changes are 

those of simple congestion, congestion with oedema, aud slight 

I Oeuiitis, uniform redness of the disc, and concealment of the 
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outlines so that the position of the disc may ultimately be 
reoognized only by the oonvergenoe of the vessels. In one 
case a " daffodil colour " was desoribed. Sight is a little, but 
not much, affected, and the condition, which is of slow onset 
and course (coming on some weeks after the injury), usually 
passes away. A remarkable case of this kind has been 
described by Thorowgood.^ A giil, aet. twelve, after a blow 
on the lower pcurt of the back, complained of pain and 
tenderness at the neck, with muscular stiffness. A week 
after this some dimness of sight came on and increased, 
until five weeks after the blow sight was lost, and well- 
marked optic neuritis was found. Leeches and mercury 
were employed, and the discs and sight recovered completely. 
It has been supposed (especially by Mr. Wharton Jones) 
that a disturbance of the sympathetic is the cause of the 
ocular symptoms in spinal injury. In cases of actual disease 
of the sympathetic, however, no ophthalmoscopic change has 
been found (Hughlings-Jackson, Eiegel, and Jolly). Clifford 
Allbutt suggests that they may be the result of ^* meningeal 
irritation" passing up to the base of the brain, but other 
evidence of such irritation has not been recognized. 



FUNCTIONAL DISEASES OF THE NERVOUS SYSTEM. 

Exophthalmic GoItre. 

The conspicuous ocular symptoms which form part of 
(jraves' disease might lead to the expeot^ition that clianges in 
the fundus oculi would be found in that affection. As a rule, 
however, it is not so. The prominence of the eyeballs does 
not load to any alteration in the optic nerve. Tlie retinal 
arteries participate in the general arterial dilatation, which 
occurs so uniformly in the disease, and is ascribed to a 
paralysis of the sympathetic vaso-motor fibres. The arteries 
arc larger than normal, and when their course is favourable 
for tlieir comparison with the veins, the two may be observed 

» "Clin. TniiiK,'' viii. 1875, p. SO. 
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[ to be ueitrly cqunl in size, v\>iax\y in coofiequence of arteri&I 
dilatation. The stroiig pulsatioo wbioh occurs iu the arterieG 
of the head and neck, in consequenra of their dilatation and 
of the excited action of the heart, may be visible in the 
retina as a epontaneoiis arterial pulBation, as Becker first 
pointed ont Ho has found it in sis out of sevt'n cases, and 

I remarks that it varies in degree, and may at times be 
irrecognizable. ' 

Chokka. 



Kmbolism of the oentnil artery of the retina is an ex- 
tremely rare result of the endocarditis which is generally 
found (post-mortem) to be associated with the disease in 
severe oases. Only two instances have been recorded ; the 
best marked case is that of Swonzy, of Dublin.' The 
embolism occurred at the time of the commencement of the 
chorea, and was in the left eye. The chorea was most severe 
on the left side. The state of the heart is not mentioned. 
The other case is recorded by Fiirst^r, but was not seen imtil 
some time aft«r its ooourriinoe. The patient, a child, hod 
Buffered from chorea for some years, and during the chorea 
hud lost the sight of one eye. The diso was atrophied, and 
the arteries very small. 

It is probable that double optic neuritis, slight iu degree, 
may, in rare instances, occur during chorea, just as it does in 
some otlier diseases attended with considerable functional 
disturbance of the brain. Such a condition was seen by 
Htighlings-Jackson iu a case of hemichorea, right-sided. 
When first observed the discs were hypenemic, badly 
margined, the veins large and irregular. The change was 

I most marked in the left eye. The appearance increased with 
the ohorea, and disappeared with reooveiy. Bonchut has 
figured white exudation on and about the disc in a case of a 
third attack of severe chorea. In three cases of chorea wlucli 

[ have come under my notice slight optic neuritis existed. In 

■ '■ Kl. Monal«bl. f. Aiigooh.," Jau. 18S0. 
' "Ophtb. Hcwp. Hep.," Tiii. ISl. 



172 MEUK AI. OPHTJLAI.MUStTJPV. 

nne of theee there -was also kidney disease and slight retinal 
ehanges due to this cause, so that it ia uncertain whether 
the neuritis was due to the cerebral or the renal affection. 
It is uot improbable that it waa due to both, for reasons 
which are given in a subsequent page (optic neuritis in 
Bright's disease, p. 191), In the other two cases which are 
described in the appendix (Ctifies 53 and 34) the neuritis was 
apparently the result of (he cerebral disease. The complica- 
tion is, however, extremely nire. During the last twelve 
years I have examined with the ophthalmoscope a large 
number of cases of chorea, but have met with morbid 
changes in no other instance. 

Neuralgia and Migraine. 



t)cca6ionally atrophy of the optic nerve hos been observed 
in cases of severe imilat«ral neuralgia of the fifth nerve. Its 
origin is obscure. Temporary amaurosis, supposed to be 
"reflex," is more common. The transient disturbances of 
sight, temporary amaurosis, hemiopia, &c., which accompany 
migraine are well known. Now and then atrophy of the 
optic nerve has been observed to follow repeated attacks, 
and Hutchinson has associated the three symptoms of 
migraine, amaurosis, and xanthelasma. Glaucoma is some- 
times observed in cases in which there has been loug-standing 
liability to unilateral neuralgia of the fifth nerve. It has 
been proved that irritation of the fifth nerve may increase the 
iutra-ocular tension,' 



Iinor.viiiK; Erii.brsY. 

Itiier-paroxysnial State. — In idiopathic epilepsy the appear- 
ance of the fundus ocidi between the paroxysms is, as a rule, 
normal. Some observers have described changes in the optio 
discs, and increased vascularity, distended retinal vessels, and 
the like. I have examined very carefully about a thousand 
epileptics, and have fonnd that in most cases every character 
' Hijipcl MulUniuIiaifi'ii; " Argli. f. Oi>hlIi,," voU, liv. aod »vi 
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I of the fundus was fiueh aa is presented by persons not 
I epUeptio, Now and then an unduly red disc is to be eeeii, 
I but not more frequently than in persona not epileptic, and in 
most cases it is explicable by the ocular conditions — a point 
too little attended to in medical ojihthalmoscopy. Tbe only 
deviation from the normal state of the funtlus which has 
seemed to me frequent, is an imusual equality in size of 
the retinal arteries and veins. The latter are not, as a rule, 
larger than normal, and the arteries appear as if large from 
a lax state of wall. Spontaneous pulsation in the veins has 
been descrilied by Kostl and Niemetschek ^ as especially 
frequent in epileptice : it is certainly not more frequent in 
them than in individuals who are not epileptic. 

During ihf jMroTi/xm the appearance of the fundus has 

been described Toriously by different observers. For obWoua 

reasons, the diffieiilties in the examination are great, and 

opporiiinities are rare. The only change which seems well 

established, is that the retinal veins, during the stage of 

lividity, become much distended. Ecgarding the state of 

the arteries, there is considerable doubt. On theoretical 

grounds, because contraction of the cerebral arteries is 

supposed to be the immediate cause of a fit, it has been 

expected that contraction of the retinal arteries would also 

be seen, and De Wecker has described a sensible diminution 

' in the size of the arteries during the pallor, but Kostl and 

I Niemetschek thought that they recognized in one case 

I dilatation of the arteries during an attack. Observation, 

I however, of the size of the vessels by the indirect method, ia 

\.tA small value. 

In a case of convulsions from meningeal hiemorrhage, in 

I which there was, however, no initial pallor of face, and also 

\ in a case of severe one-sided fits, I have been able to keep 

a retinal artery and vein under (direct) view through the 

whole of ft severe fit, from before its commencement until 

after its oloso. In neither case did the retinal artery present 

the Blighteet change in size. During the stn^ of Uvidity, 

the vein became large and dark. In a case of chronic local 

' " Prager Vi^rteljahK'.'wlir.,'' viiln, rri. and ovii. 
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meniiigitis of the motor region of the left hemisphere 
(Case 2), by galvanizing the region of the cervical sympa- 
thetic, I WB8 able to produce the aui-a with which the fits 
commenced, and once wafolied the retinal vessels by the 
direct method during the operation, but no change in their 
cahbre was to he observed, although the aura was eo intense 
as almost to pass into a fit. CIlfEord Allhutt, during a 
fit, has observed pallor of the discs, and a similar con- 
dition has been seen by Hughlinga-Jackson and AxHdge,' 
immediately after a fit, in several cases. During an attack 
of epileptiform amaurosis. Dr. Jackson foiled to see any 
change in the fundus which he was at the time comparing 
with a drawing of it. After a second attack the veins appeared 
a little paler than before.* I have repeatedly examined 
patients immediately after fits, but without being able to 
satisfy myself that there was any difference from the appear- 
ance of the disc and vessels at other times. It is possible that, 
ns Knies^ has euggeated, changes in the size of the vessels 
sometimes described, may be due to a sudden alteration in the 
intra-ocular pressure from changes in the aooomraodation. 

In cases of epilepsy in wbicli the fits were frequent, Clifford 
Allbutt has seen hyperremia of the discs, and even some 
exudation into them. As a rule, my own observations 
have given quite negatiie results. In one case, however, 
I met with marked changes in the discs, developed under 
observation during a series of exceedingly severe convulsive 
attacks, reciuring at short intervals for several days. The 
patient was a young man, and the convulsions were of 
hysteroid type — paroxysms of struggling, arching of back, 
throwing about of head and limbs, so intense that the united 
strength of three or four persons was required to keep the 
man in bed. They were accompanied by toss of conscious- 
ness. Bromide and other remedies produced no effect, and 
the convulsions continuing unabated until ice was applied to 
the cervical spine, when the attacks at once ceased. The 

' " Wert Riding Asylum Rfports," lol. i. 

' "lanpot," Feb. 17, IS74. 

' " Biteongdhnicht der Hddelbnrg Ophth. GwellMli.," 18T7, p. Gl- 



optic discs, after some days of convulsion, became reddened 
and veiled, bo that their edges were quite inviBible, and there 
was distinct swelling. After the cessation of the fits the disoB 
gradually resumed their nornial appearance. This patient, 
about three months later, died, after a series of true epilepti- 
form coEviilBions beginning in the left hand. Post-martem, 
no trace of disease was visible iu the brain to naked-eye 
examination. 

It might be expected that the retinal vesBols would often 
give way during the violent venous stasis of an epileptic fit, 
just as do those of the conjunctiva. As already atat«d, retinal 
haemorrhage is rarely observed under the oircumetances, no 
doubt on account of the support afforded to the walls of the 
Tessels by the inlra-ocular tension. 

It must be remembered that many cases of apparently 
idiopathic epilepsy may present traces of old optic neuritis or 
choroiditis — indicative, the former certainly, the latter pro- 
bably, that the convulsions originated in organic brain 
disease ; the choroiditis indicating former sypliiiis. Traces of 
old optic neuritis are especially common in cases of epilepsy 
due to blows on the head. It must also be remembered that 
ohronio convulsions resembling idiopathic epilepsy may ooour 
in the subjects of lead-poisoning and chronic renal disease, in 
each of which optic papillitis may be present. 



Hysteria. 



Although functional disturbances of sight {single or double 
amblyopia, hemiopia, colour-blindness, often with pain on 
use of the eyes) occur occasionally in the hysterical, ophthal- 
moscopic changes are very rare. Atrophy of the optic ner^■e 
has been met with iu one or two cases, hut was probably an 
accidental coincidence. When there is extreme ambljopia, 
dilatation of vessels and serous transudatic;n into the retina 
have been seen by Landolt. The chronic perineuritis described 
by Galezowski in one case must be regarded as altogether 
exceptional. In hystero-epilepsy also there are, as a rule, no 



MKnif'Ar. ni-HTHAT.MOK 



ophtbalraOBcopio oliangcB, but after extremely severe and 
repeated fits, slight alteration may te met with, as in the 
case described in the section on Epilepsy. 



iKSANi-n-. 



The frequency with which pathological appearances are to 
be recognized with the ophthalmoscope in eases of insanity 
bus been veiy variously stated. The discrepancy between 
observers is so gi-eat, that it seems certain undue weight has 
been given by some to appoaranoea which are not imcommon 
in normal conditions. The obsenations in which cbanges 
were foimd in a large proportion of the cases examined must 
therefore be received with considerable reserve. As an 
instance of the different conclusions which have been reached 
may be cited the observations of Tebaldi.' who found clianges 
in three-quarters of the cases examined; and of Schmidt- 
Rimpler,* who found changes only in thirteen out of 128 
cases, and some of the thirteen be considered as doubtful. 
An even more striking instance of this discrepancy is afforded 
by two observers of the nppeanmceB in geneml paralysis, one 
of whom described atro]»hy as existing in eight out of every 
nine eases examined, while the other found hypertemia in 
about the same proportion. 

It must be remembered, in estimating the significance of 
the considerable changes sometimes foimd, that the cases of 
" organic " brain disease, tumour, softening, chronic menin- 
gitis, and the like, in which mental disturbance is prominent, 
occasionally find their way into asylums. 

Genekal Paralysis of the Insane. — This disease is 
more closely allied to some spinal degenerations than to 
other forms of mental derangement. Unequivocal changes 
in the eye have been found much more frequently than 

' Nagel'a " Jkliresbericht," IBTO, p. 3H, from the '■ Rivi^tB Clinira,"' 
1870, 
' " Ann. a'OonJirt,,"* tol. Iliir, 1875. v- 267. 
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in any other form of insanity. Loss of sight has been 
known since the time of Calmeil as an occasional com- 
plication ; but in a considerable degree it is rare. Billod 
noted complete blindness in only three out of 400 cases. ^ 
The loss of sight has been proved to depend on grey atrophy 
of the optic nerves, similar to that which occurs in spinal 
disease. The retinal vessels have been normal in size or 
narrowed (Magnan). In its slighter degrees, it affects one 
eye more than the other, and its occurrence may easily be 
overlooked unless the ophthalmoscope is used. Even in 
slight degree it is not a very frequent sj^mptom. Galezowski 
found it in one only of forty cases examined- Boy, of eighty 
cases very carefidly examined, found commencing atrophy, 
with amblyopia, in four only.^ Jehn found distinct atrophy 
in seven cases out of forty-seven : in four double, in three 
single.* 

As in locomotor ataxy, it may be an early event, and may 
even precede the other symptoms of the disease. Magnan 
has observed the affection of sight to commence two and four 
years before the other symptoms of general paralysis. In a 
ease recorded by Nettleship, grey-white atrophy of the disc, 
in a man aged thirty-five, with slight imsteadiness of gait, 
was followed, nine months after the onset of the amblyopia, 
by mental symptoms which developed into general paralysis.^ 
Mr. Nettleship has informed me that he has since seen three 
or four similar cases. 

It is said by Jehn and Boy that the amblyopia commences 
with defective colour-vision, just as it may do in locomotor 
ataxy. As another point of contact between the two diseases, 
it is of interest to note that Westphal has shown that sclerosis 
of the posterior or lateral columns of the cord is occasion- 
ally found in general paralysis. It has not yet been ascer- 
tained whether atrophy of the optic nerves is especially 
common in such cases. 

Magnan ^ has found after death the optic nerves grey in 

» " Ann. Mod.-Psychologiqnes," 1863. 
2 "L'Union Med./* vol. xxxi. 1865, p. 404. ' '* ITiese de Paris/' 1879. 

* ♦' AUg. Zeit. f. Psych./' rxx. 619. * '* Oph. Hosp. Rep." vol. ix. p. 178. 
•^ Quoted by Robin : ** Des Troubles Ocuhiires dans les Maladies de 
rEnocphale/* p. 330, 1880. N 
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colour, and sometimes reduced to a third of their volume, and 
the chiasma and optic tracts also atrophied. The medullary 
sheaths of the nerve fibres had disappeared ; the walls of the 
vessels were thickened and covered with nuclei. The changes 
were most marked in the circimiferential part of the nerve, 
giving rise to a zone of sclerosis from whicli thick connective- 
tissue septa extended into the central part of the nen'e, 
limiting irregular spaces containing degenerated nerve fibres. 
Magnan found analogous changes in the motor nerves to the 
eyeball. lie regards the process as starting from the walls 
of the vessels, and as part of a general change in the central 
nervous system, commencing in the superficial layers. 

The atrophy usually begins as such in the simple form, 
but Magnan and Clifford AUbutt have described an initial 
stage of hyperaemia — ^uniform redness of the optic discs, with 
softened edges. Leber and other observers have failed to find 
this. Well-marked papillitis was found by Boy in one case, 
and in another he observed small haemorrhages along a few 
of the veins. Neuritis was also seen in one case by Jehn. 
*' Peripapillary oedema," a " brownish ciix;le around tlie 
papilla,"^ was observed in some cases by Magnan and Gale- 
zowski. Uhthoff found distinct hyperscmia and opacity of 
the papilla in a case in which sight had failed in one eye 
for six weeks only, and was reduced to J with concentric 
limitation of the fields for white and colours. Voisin 
described an undue toiiuosity and dilatation of the retinal 
arteries, while by Magnan and others a gi'oy or white line 
along the vessels was frequently observed. Jehn described 
the arteries as of very small size in some cases. Bouchut has 
figured aneurisms of the branches of the eentnil arter)^ from 
two general ])aralytius. Most of the castas I have examined 
in various stages of the disease })i'e8eiited perfectly normal 
conditions. In one case only was tliero the appeamuce of 
simple congestion of the disc. 

Manl\. — During a paroxysm, Clifford Allbutt in one case 
found pale discs; in others the discs wen* hvi)eneniic. 

' The nature of this appc.iranre is que.^tionH>)lt\ CEdenia usually oau<>e« a 
pule halo around the cUmj as in PI. I. 6. 
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Noyes^ described li^'peraemia in fourteen and anaemia in six 
out of twenty-six cases. Dr. Savage, of Bethlem Hospital, 
has informed me that he has noted pallor of the discs in 
some cases, and in others undue fidness of retinal veins, 
but no other change. Of several cases I have examined, in 
one only was there a pathological appearance, imdue and 
uniform redness of the discs, with distinctly softened edge. 

Melancholia. — Most observers have reported the ophthal- 
moscopic appearances in melancholia to be normal, and with 
this my own observations entirely agree. Jehn, however, 
described hypereemia in some of forty cases examined, and in 
two there was actual neiuitis, which he supposes to be due to 
meningitis. Neither in mania nor melancholia has Magnan^ 
found any change worthy of note. 

Dementia. — In chronic demmtiay Dr. Clifford Allbutt, 
classing " worn out lunatics of all sorts " in the category, 
foimd changes in twenty-three cases out of thirty-eight — 
in some atrophy, in others hypersemia. Noyes found hyper- 
i«mia in two-thirds of the cases examined, atrophy in none. 
Jehn and Klein could find no change in the discs in any 
cases examined. 

In acute dementia Clifford Allbutt found no change. 
** Anromia of the fimdus " with " oedema of the retina 
around the disc " have been described by Aldridge.' 

DISIL^^ES OF THE URINARY SYSTEM. 

Brigiit's Disease. 

In all forms of renal disease loss of sight from ursemic 
IK>i8oning may occur.* Its characteristics are the sudden 
onset, completeness, the usual absence of ophthalmoscopic 

* *' American Journal of Insanity," 1872. 

2 Quoted by Robin, loc. oit. p. 287. 

3 ♦* West Riding Asylum Reports," voL iii. 

* The association of transient amaurosis with dropsy after scarlet fever 
was noted in 1812 by Wells (*' TransactionB of a Society for the Improvement 

N 2 
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changes, excepting such as may have before existed, the 
preservation of the reaction of the pupil, and the quick dis- 
appearance of the symptom when the blood state is relieved 
by purgation or diaphoresis. 

To the almost invariable rule that the ophthalmoscopio 
appearances are imafEected by unemia, a few exceptions have 
been recorded. Thus, in a case of unemic amaurosis, slight 
cedema of the papilla, passing away with the return of 
sight, in the course of a few hours, was observed by Dobro- 
wolsky.^ Again, Litten^ has recorded a case of granular 
kidney in which frequent uraemic attacks occurred with 
coma, convulsions, and vomiting. Characteristic albuminuric 
retinitis was present, and a considerable amount of oedema of 
the papilla, causing swelling and peripapillary cloudiness. 
During each attack of uraemic symptoms the swelling of the 
papilla and the adjacent opacity increased, and the veins 
became more tortuous. After the attack was over, the 
changes resumed their usual degree. 

In diseases of the kidney of considerable duration, 
the vessels of the retina may present changes which they 
imdergo in common with the vascular system of the body 
generally. The tendency to hsomorrhage which exists in 
so marked a degree in many cases of chronic Bright's 
disease may lead to simple retinal haemorrhage. Lastly, 
considerable changes are often seen in the retina, which 
vary greatly in different cases, and are commonly described 
by the general, but not very accurate, term of " retinitis 
albuminurica." 

Vessels. — According to my own observations,^ in some 
cases of chronic renal disease, especially of the granular 

of Medical and Chirurgicdl Kiiowledgt}/' vol. iii.)- The first observation 
of actual changes in the i*etina was made (post mortem) by Tiirrk in 1860 
(*• Zeitschrift der Wiener Aerzte," No. 1, 18 ')();. The microwopical changes 
were first carefully studied by Zencker (''Arch, fiir Ophth." ii. 142) and 
Virchow (*♦ Arch, fiir Path. Anat." x. 18:)6, p. 17S). 

1 "Klin. Monafsbl. fur Aujrf nheilk." March, ISM, p. IJl. 

- "Charite Annalen," 1879, p. 1»)'». 

^ '*B;-iri5h ^Jcdicnl JouiTial," Deotmbci- P, 1876. 
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fomi, there is to be seen a notable diminution in size of the 
retinal arteries, independently of the existence of any special 
retinal disease. The veins are in such cases not larger than 
the normal, but the arteries are not more than one-half or 
even one- third the diameter of the veins (PI. IX. 2), instead 
of being two-thirds or three-quarters the diameter. The 
comparison can only be made, as already stated (p. 9), 
between arteries and veins which run side by side and 
correspond in distribution. Sometimes the arteries can be 
seen, oven by the direct examination, as lines only (PI. IX. 
4). I have only observed this, however, when papillary 
obstruction co- existed. The size of the arteries may then 
be loss than is ever seen in simple papillitio obstruction 
^vithout Bright's disease. Very often, when slight swelling 
of the retina co-exists, the arteries are invisible beyond the 
papilla (PI. IX. 3, X. 1), due in part, I believe, to their 
extremely small size. When this reduction in size exists the 
pidse usually presents marked incompressibility. A reduc- 
tion in size, in one case of acute passing into ohronio 
Bright's disease, was observed to coincide with a very marked 
increase in the tension of the pidse. The contraction is not 
visible, however, in all cases in which the arteries are tense. 
In the absence of any cause for the reduction, it must be 
ascribed to arteriole contraction, and constitutes evidence of 
some weight in support of the view of Dr. G. Johnson that 
such contraction exists, and causes the hypertrophy of the 
muscular ooat of the artery. It is, as just stated, to be seen, 
in some cases, independently of any retinal disease, but is not 
invariable even when the tension of the pulse is very high. 
This may in some cases be due to degenerative changes in 
the walls of the vessels, as in PI. XII. 1, in which no 
contraction can be perceived. 

According to Braily and Edmunds,^ the walls of the retinal 
arteries are constantly altered in ohronio Bright's disease^ 
oven when no abnormal appearances can be seen with the 
ophthalmoscope. The thickening consists of a growth of 
tissue which is especially situated between the endothelium 

' *♦ Trans. Ophth. Society" vol. i. p. 44. 
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and the rest of the interna. It may progress even to the 
obliteration of vessels. 

When the retina is diseased, conspicuous white lines are 
sometimes seen along its vessels, apparently due to a sclerosis 
of the outer coat. I am not aware that this condition has 
been observed in any case in which the retina was otlierwise 
normal. The remarkable appearance shown in PL XII. 1 
presents, however, a still more extreme condition of peri- 
vascular change. The arteries are, in part, concealed by a 
white opaque sheath, ceasing in places suddenly, and 
presenting the normal vessel emerging from the sheath. 

In the same fundus one artery presented two small aiieu- 
rismal dilatations — an interesting evidence of tlie vascular 
degeneration which is a well-known consequence of ehrouio 
renal disease. 

In the retinal capillaries irregular dilatations may be 
found, especially in cases of retinal degeneration, as in 
PL XVI. 10. In this figure an increase of the nuclei of the 
capillary wall is seen in places, thickening it. It is probable 
that the degeneration of such nuclei, and the formation 
of such aneurismal dilatations, are the coiulitions which 
lead to hflcmoiThages, which were numerous in tliis case 
(PI. X. 1). 

Hmmorrhages form, as will be immodiately desoribed, a 
conspicuous feature of most oases of retinal disease in albu- 
minuria. Tlieir common scat is the nervo-fibro layer, in 
which they are striated and flame-shaped, and often follow 
the course of tlie vessels. Less commonly they may occur in 
other layers, and are then rounded and irregular. Then- may 
detach the retina from the choroid or burst throup:h into the 
vitreous. They sometimes oix-ur, however, apart from otlier 
retinal changes, as isolated evidence of the ha?mon-hagie 
tendency. An instance of this is sliown in PI. IX. 1. The 
retina wliich presented tliis extravasation, even uj) to tlie time 
of the patient's death, several months later, sliowed no sign 
of other changes. The haemon-hages are ] probably due to 
the weakening of the wall of the minute vessels (b^• such 
changes as have been just described), and to the inereased 



khtght's disease. 183 

intra-vascular tension, causes which are the same as tliose 
whi(;h give rise to the extravasation into the hrnin, so 
common in the same cases. 

*' Aun MINI Ric Rktixitis." — The special retinal alterations 
which occm- in renal disease are perhaps the most frequent 
ocular changes to come under the notice of the physician. 
Tliey are met with only in chronic forms of renal disease — 
those whi(;h are chronic from the beginning, or which are 
clironic as resulting from an acut« attack. They have 
been met with in most clironic forms of kidney disease — 
granular kidneys, large white kidney, sequential to an 
acute attack, and lardaceous kidney. They are by far the 
most common in the granular form, and least common 
in the lardaceous kidney.^ The tendency to their occur- 
rence is said to bear some relation to the amount of albu- 
men in the urine. 

The frequency of retinal changes has been variously stated. 
Published statistics vary betwen 7 and 33 per cent. Eales,^ 
in 1 00 cases of chronic disease, found retinal changes in 28, 
or I in 31, and this probably represents approximately the 
frequency with which they are met with. The variation in 
the estimated frequency is doubtless due mainly to the rela- 
tion of retinal changes to the duration of the disease. Only 
after the kidney disease has been exerting iis influence on 
tlie system for a considerable time, do these changes occur. 
They commonly correspond in time with the development of 
cardiac hypertrophy. This led Traube to asseil that the 
liyportrophy of the heart is the cause of the affection of the 
retina. But the latter may be found, in rare cases, without 
the former.^ It is not probable there is any necessary 
connection between the retinal and the cardiac change, other 
than that both indicate a pronounced and prolonged effect 

* It has been said that retinal changes do not occur with lardaoeoiw 
diftease of the kidney. CaBea have, however, been recorded by Beckmann, 
Traube, Alexander, Argyll Robertson, and Bull, and one case has come 
under my o^^l observation. 

* '* Birmingham Medical Review," Jan. 1880, p. 34. 
^ Cf. Litten, loc. oit. 
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of the renal disease upon the system. It is indeed well 
known that the renal disease is often first ascertained by the 
diflooyery of the existence of the ocular change, but this is 
not opposed to the fact just stated, since the retinal disease is 
only the earliest discovered symptom in those oases in which 
the renal affection has been insidious in its onset, and has 
existed for a long time/ and reached an advanced stage, 
before its symptoms obtrude themselves upon the patient's 
notice. 

It has been suggested that the retinal changes may some- 
times precede the onset of the renal affection, but all observed 
facts concur in showing that the relation above described is 
the invariable one, that renal disease, usually with more or 
less albuminuria, precedes the retinal affection. The only 
oases in which the retinal cases precede the albuminuria are 
rare examples of granular kidney disease, in which albumen 
is absent from the urine imtil a late stage of the renal 
affection. 

The retinal changes, as a rule, occur only in cases of 
organic disease of the kidney. In forms of functional albu-' 
minuria they have not been observed, with the exception of 
some cases recorded by Eales.^ Of 14 cases of young men 
between eleven and twenty-eight suffering from what was 
believed to be temporary functional albuminuria, he found 
retinal changes in 5, white specks in 4, white patches in 1. 
This observation affords support, as he points out, to the 
view that, in ordinary Bright's disease, the retinal changes 
are due to the morbid state of the blood. 

The retinal disease presents certain elements which are 
variously combined in different cases. These are — (1) diffuse 
slight opacity and swelling of the retina, due to oedema of 
its substance ; (2) white spots and patches of various size and 
distribution, due for the most part to degenerative processes ; 
(3) hicmorrhagos ; (4) inflammation of the iiitra-oeular end 
of the optic nerve ; (o) the subsidence of inflammatory 
changes may be attondeil with signs of atroi>hy of the retina 
and nerve. 

^ Log. cit. The nature of the caws is open to tioine question. 
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In most cases one or other of these changes predominate, 
especially in the early sisLge of the aflfection, and, according 
to the element most conspicuous, four types of disease may 
be distinguished. These are — the degenerative, the hsemor- 
rhagic, the inflammatory, and the neuritic, according as white 
spots of degeneration, extravasations of blood, parenchyma- 
tous retinal inflammation, or inflammation limited to the 
optic nerve, predominate. It is, however, to be observed 
that degeneration and hcemorrhage commonly accompany 
or succeed the inflammatory changes, and that forms are 
often seen combining the characters of these varieties. In 
the typical degenerative and hcemorrhagic forms the signs of 
inflammation are inconspicuous or subordinate. 

The degenerative form (PI. IX. 2) is the most common. It 
commences usually without signs of inflammation, by the 
appearance of small whitish spots on the substance of the 
retina, sometimes near the optic nerve entrance, sometimes 
at a distance. They are commonly at first soft-edged and 
roimded, and as they get larger become irregular. Gene- 
rally, small very white spots, often pimctiform or elongated, 
make their appearance around the macula lutea, arranged 
in a radiating manner, although frequently not forming a 
complete circle. These are sometimes so minute ns to be 
only visible on careful direct examination ; sometimes they 
are large and very conspicuous, and are often arranged 
irregularly, end to end, so as to form radiating streaks, 
beyond which dots may be scattered (Fig. 22). Often a 
less intense and diffuse opacity is visible in tracts here and 
there. Sometimes the larger spots coalesce into white areas 
which may siuTOimd the disc. 

Ilsemori'hages, aUnost constant in all varieties, are 
slightest in the most chronic degenerative forms. They 
often are adjacent to the white spots due to the changes 
in the nerve fibres, and, lying for the most part in the 
norve-fibre layer, they have a more or less striated arrange- 
ment, detonnined by the uen-e fibres, the direction of 
which the strii© follow. Sometimes linear lioemorrhages 
are seen. When larger, the extravasations are more or 
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lese flame-shaped. When small they often lie adjsoent and 
parallel to vessels, hut it is not often that the vessel from 
which they originate can he traced. "When large they may 
be irregular in shape and opoiipy the deeper layers of the 
retina. 

The diffuse opacity already desmbed is sometimes con- 
siderable and afcompnnied liv a litthi pwt'lUnp hfre and 




Tig. 52.— ITie Rftm«l CTianjjce b 
white KpntH radiating frum tl] 



there. Such a cliange is, however, rarely "Hinsiderahle in the 
form whieh begins with simple degeneration. 

The retinal ehauges in this form may he eonsiderable 
without any alteration in the optie disc. Often, however, its 
edges become blurred, the physiological eup indistinct, and 
the tint abnormal, reildish-grey. 

In two patients siifTering from lai-dorenns degeneration 
TinW ohpeiTed tlie whole retina to presi-nt a nnifonn whitish 

■ " Amrriciui JoQRul of U(>d. Sriem-r," Ol. \H1\). 
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infiltration witli numerous hcemorrhages. He suggests that 
the appearance may have been due to lardaceous degenera- 
tion of the retina. 

In the h(emorrhagic form, the conspicuous change is the 
occurrence of a large number of heBmorrhages, with but little 
degenerative change and but slight signs of inflammation of 
disc or retina. Commonly, especially after a time, there is 
more or less degeneration adjaxient to the heemorrhages, and 
traces of the halo of spots around the macula are rarely 
absent. The haemorrhages, for the most part, resemble those 
just described, differing only in their number, size, and 
predominance. 

In the inflammatory form (PI. X. 1) there is a general 
parenchymatous swelling of the retina A^ith complete obscu- 
ration of tlie disc. The vessels are concealed, the arteries 
especially. The veins are distended, and sometimes have an 
extremely irregular and tortuous course over the fundus ; the 
arteries are narrow. Haemorrhages invariably occur in con- 
siderable nimiber, and are often large and striated. White 
spots are commonly numerous, and more or less uniform in 
character, especially in the acute cases, in which they are 
large, rounded (as in the figiu'e), and soft edged. In these 
cases there is rapid degeneration of the tissue elements, and 
abundant infiltration with lymphoid cells. If the inflanmia- 
tion subsides, the signs of degeneration may become more 
predominant, and the optic nerve may present evidence of 
secondary atrophy. I believe, however, that it is rare for 
any subsidence of this form to occur, because it is confined to 
cases in which the effect of the renal disease on the system is 
intense, and usually soon leads to death. 

Neurit ic Form (PI. IX. 2, 3, 4). — In some cases the inflam- 
mation of the optic nerve predominates over the other retinal 
changes to such an extent that it may appear to be tlie only 
alteration, and may present nearly the aspect which is 
common in intra-cranial disease. The edges of the disc are 
veiled under a greyish- red swelling, of moderate prominence, 
which may extend a little distance beyond the normal edges 
of the disc. The prominence may be slight, or such that 
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the veins form conspicuous curves over the sides. The 
arteries are usually narrow, and often concealed in the 
swelling ; even the veins may be concealed. On direct 
examination it is generally conspicuously striated. Fre- 
quently, on the surface of the swelling, or apparently 
beneath its surface, there is a conspicuous white reflection 
in certain spots (PI. IX. 2), most distinct on oblique 
illumination. Occasionally on the surface of the swollen 
papilla may be very minute white dots (just recognizable in 
PI. IX. 3). 

A careful examination will show, in almost all cases, signs 
of slight retinal degeneration, sometimes so slight as to 
require close attention and careful focussing by the direct 
method to detect them. Sometimes, as in PI. IX. 2, there 
are one or two white spots in the retina, near the neuritic 
swelling. At others, as in PI. IX. 8, 4, minute white spots 
are to be detected near the macula lutea. Frequently small 
hflBmorrhages are to be seen somewhere about the fimdus 
(PI. IX. 4). It is remarkable that there is little tendency 
for haemorrhages to occur in the swollen papilla in this form. 
If the neiuitis subsides, a condition of consecutive atrophy 
may be left — a filled-in disc, greyish, with paler lines along 
the vessels, and often extremely small arteries. Such a 
condition is shown in PI. IX. 4. 

AiuiioDii-cal Changes. — The scattered white spots depend 
commonly on degeneration of the layer of nerve fibres, which 
are found to be greatly thickened. The fibres often present 
varicosities, which may attain a large size and become 
crammed with fat-like globules. Tliese ultimately become 
isolated as large fat-containing S2)heres, wliich, with free 
globules of fatty matters, are found abundantly on micro- 
soopieal examination of recent specimens (PI. XVI. 8), and 
are very consj)icuous in a surface view (Fig. 23). The 
degeneration occurs also, and sometimes cliiefly, in the deeper 
layer, which may also be infiltrated -with the "compound 
granule cells.'' I )egen(a'ation of other retinal (dements, 
roimd cor|niscles, and vertical fibres of Miiller may some- 
times be fouu'l. The latter are sw(^llen and contain r-'.^'niii/^ 
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I gloltules (PI, XVI. ~). Wlien swollen tliey Iiave an 
I undue refraction, and have been said, rather unnecessarily, to 
" sdercwed.'' It is to tlie position of these that tha 
I Btellate zone of spots around the macula is mainly due. The 
I fibres here have a less vertical direction, radiating from the 
I fovea centralis, and the degeneration of these fibres and 
rthe grouping by tliem of the degeneration of other retinal 
I elements produecR the radiating gi-onp of spots, most oon- 




_, 38.— SurfHM View of a \V;,, ■ -, i .■, . ■■ KiiiuB in aJbiimtniirio 
rednitU. The trunsvenie liuw nnLiijir.' iiu' ihi-vb fibren. Among' them 
are lurge Hud «iih11 oil i^lobuira and Hplicntlus (loimiBtiDg of dniilar (till 
■mailer globulL'H. (After Fagrenstcclicr nnd Geiilli). 

spicuous near the margin of the fovea, where the fibres 
beoome placed more closely together. The difTuse opacity of 
the retina is in part duo to cedema. The elements of the 
' nerve-fibre layer may be soparatetl by clear spaces, and 
I similar spaces may form in the ganghon-cell layer, in the 
I molecular, and even in the nuclear layers. In this condition 
I ti>e ganglion cells often fall out of the section (I'l. XVI. 0). 
I The diffuse npacity is also partly due to an infiltration of 
Ltiie retinal interetiaces with a coagulable fl\iid which, ai't«r 
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hardening processes, presents an appearance of interlacing 
fibrillae with granules at their points of intersection. This 
may occupy large areas, as in PI. XVI. 10, especially in 
the outer molecular layer, where cavities, containing this 
substance and separated by the remains of .the vertical fibres, 
may alone be perceptible. A similar effusion may also 
separate the " membrana limitans interna " and bases of 
Mtiller's fibres from the rest of the nerve-fibre layer. 
Occasionally the layer of rods and cones presents remarkable 
thickening, such as is shown in PI. XVI. 10, and is some- 
times seen in other morbid states of the retina. 

Choroidal Changes, — Occasionally, although rarely, choroidal 
hsBraorrhage may occur in Bright's disease, and may lead to 
circumscribed atrophy of the choroid with adjacent pig- 
mentary disturbance. A peculiar " colloid *' degeneration of 
the vessels of the choroid in old cases of albuminuric retinitis 
has been figured by Poncet. It leads to a thickening of the 
tissue of the choroid. Liebroich has called attention to the 
occurrence of small angular grey spots of pigment, often 
arranged in groups, and appearing first in the periphery. 
They are due to changes in the epithelium of the choroid, 
and ai'e seen especially in cases in which a parenchymatous 
inflammation has passed away. 

Symptoms, — In the slighter fonns of the degenerative, 
ha)morrhagic, and neuritic varieties, vision may be unaffected. 
More considerable alteration, and even slight parenchy- 
matous inflammation, commonly entails amblyopia, without 
limitation of the field or changes in colour-vision. In rare 
cases colour-vision may be affecfted. As the changes pro- 
gress, the interference with vision increases. When the 
macula lutea is damaged, central vision is lost, but this is not 
common. Degenerative changes rarely reach the centre of the 
fovea centralis, no doubt because tlie struotm-es in which the 
degeneration occurs do not ext<'nd to the macula itself. 
Hemorrhages, from the paucity of large vessels, tire also rare 
in this situation. The hiemon-hage may, however, encircle 
the macula, and cause nn annular dofoct in tlie field. With 
a central loss of sight, some adjacent colour-blindness was 
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found by Galezowaki. Sight is raxely altogether lost. 
Attacks of iirsemio amauiOsis often accompany and compli* 
cate the amblyopia due to the retinal disease. 

Pathology, — We know little of the relation between the 
renal and the retinal affection. The degenerative changes 
have been ascribed to the tendency to fatty degeneration 
which renal disease entails ; but this scarcely explains their 
localization in the retina. Some facts, however, seem to 
show that a careful recent microscopic examination of the 
nervous tissues elsewhere may reveal the occurrence of 
similar changes in them. We know, especially through the 
reseai'ches of Gull and Sutton, that an extensive increase 
in the 8upi)orting tissue of the nerve centres may be 
found in chronic Blight's disease, and the thickening in 
the supporting tissue of the retina may be part of this 
change. Knob-like degenerations of the nerve fibres have 
also been foimd elsewhere in the nervous centres. 

The facts stated on j). 184 render it probable that the 
niechanisra by which renal disease excites the retinal changes 
is the altered state of the blood. 

Tho hienioiThagus have been ascribed, with reason, to the 
double effect of the degeneration in the minute vessels and 
the increased arterial pressure from the cardiac hypertrophy. 
It has been speculated that the neuritis may be due to the 
eff'usion of serum into the sheath of the optic nerve, but the 
view rests on no post-mortem evidence. 

In several cases in which I have found neuritis predomi- 
luiting, symptoms of cerebral disturbance were conspicuous, 
intense headache, delirium, convidsions, due apparently to 
the effects of blood state. It seems probable that in these 
cases there is much cerebral distiu-bance, and that this may 
determine the occuiTcnce of the excessive change in the optic 
nen'c. 

CompUcationH, — Deiachmpni of the retina is an occasional, 
although not frequent, accident. It may be double and 
extensive, as in one case under my o\^ti observation. The 
whole retina was detached in a case recorded by Davidson.^ 

* " Trausactions of the Ophthalmological Society," vol. i. p. 67. 
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It is apparently due to serous effusion between the retina and 
choroid. An example of it in slight degree is figured in 
PI. XVI. 10, which shows that the pigment-epithelium may 
be detached with the retina. 

Hcenwrrhage into the vitreous occasionally occurs from the 
rupture of an extensive extravasation in the superficial layers 
of the retina. It is always single and may occur, as in 
Case 43 under my observation, without the patient's know- 
ledge. One day the fundus was distinct, and vision good ; 
the next nothing but a black reflection from the interior of 
the eyeball could be seen, and sight was lost. It is hardly 
necessary to say that the damage to vision is permanent. It 
may probably determine glaucoma (see Case 42). 

Embolism is said to be an occasional complication of albu- 
minuric retinitis (Voelcker). But this statement must be 
accepted with considerable reserve. Embolism elsewhere is 
extremely rare. Thrombosis sometimes occurs in the cerebral 
arteries, and the signs of embolism may have been due to 
that cause, and on the other hand the contraction of the 
retinal arteries may simulate that in embolism ; but there is 
no corresponding defect of the field of vision in these cases, 
such as would certainly have been present if embolism or 
thrombosis exist eil. As I have suggested, the explanation 
of these appearances which seems most probable, is that the 
tendency to arterial contraction, which is often traceable 
in normal arteries in this disetise, leads to an extreme degree 
of narro^ving, when W\q changes in the disc lessen the flow 
of blood into tlie arteries. 

Course, — In most cases the retinal changes persist, some 
lessening, others increasing, until the patient's death. Not 
rarely, however, they diminish notably, and the retrogression 
may proceed until the changes almost or quite disappear. 
This is especially the case when the affection comes on in 
the course of the chronic kidney disetuse which results from an 
acute attack, in which considerable improvement in the renal 
affection is often obtained, and in other chronic cases when 
])rompt treatment soon after the onset of the retinal disease 
ran inij»rove the art inn of the kidiu vs. The cffod of purgation 
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I lessening tte roHiinl tiffijotion lifts heoii oftfMi oliservpfi, iind 
"Ealea line remarked tlint const i^iation Eippeurs to iucretiBe 
the tendency to their occurrence or relapse. Improvement 
18 oftpQ noted in the albuminima of pregnancy, a fonn 
very prone to lea<i to retinal changes, which commonly 
improve or even disappear when the pregnancy is over, 
I The greatest improvement is obtained in the aiaes of slight 
I papillitis. Hjeninrrhages constantly disappear, and if the 
f formation of fresh ones can he jirevented considerable 
I improvement in the retinal state may result. Even the 
I degenerative changes may pass away, especially those which 
r depend on the presence of the grauulnr bodies in the layer 
I of ner%'e fibres. Most of the white spots shown in PI, X. 2 
I disappeare<l. The most persistent changes are those which 
' result from the degeneration (or selerosis ?) of the fibres of 
Miiller. The white specks around the macida liitea, whi<ih 
result fi'om this cause, rarely disappear. Occasionally re- 
missions in the retinal affection are observed, although tlie 
kidney disease progrfsses. Thus in Litten's case referred 
to on p. 180, there was repeated subsidence of tlie retinal 
change, in spite of rapid progress of the renal affection. 
There was not only resorption of extravasation but also 
disappearance of white patches. 

Dingnoxii. — The recognition of the degenerative changes 
in the retina is only a matter of difficulty when the changes 
! are slight and limited to the region of the macula. The 
strong contraction of the pupil, when this part is examined, 
very off«n renders the use of atropine indispensable for a 
thorough exploration. 

The aspect of the degenerative form is most closely simii- 
I lated hy the retinal degeneration which rosidts from a 
I neuro-retiuitis of wide extent (PI. VIII. '2). It is probable, 
I indeed, that the changes are, t<i ii considerable extent, 
I identical. The damage to and lietwt-en the radiating fibres 
I around the macula lutea may leave a stellate group of shining 
\ spots quite indistinguishable from those which occur in renal 
f d^ose, and the diffuse white areas nearer the disc may 
^ also resemble those seen in the latter form. If the patient 



194 MEDICAL OPHTHALMOSCOPY. 

have come under observation during the acute period of the 
inflammation^ there will be no question as to the nature of 
the retinitio change. It will be seen that, as in PL YIII. 1, 
the neuritic swelling reaches as far as the neighbourhood of 
the macula, and that the development of the white spots 
around the latter is part of the changes in the retina occurring 
near to, and evidently excited bj, the inflammation. If, how- 
ever, the patient come under observation at a later stage, 
the distinction may be less easy. This is especially the case 
when a neuritis from a cerebral tumour has been unnoticed 
till the loss of sight which accompanies its subsidence. 

The signs of one or the other classes of disease — encephalic 
affection or renal disease — are usually, however, sufficiently 
dear to leave little doubt, after a general survey of the 
symptoms. But this does not always afford so clear a guide 
as might be expected. A cerebral tumour may be accom- 
panied by a trace of albumen in the urine. This was the 
case in a child whom I saw some years ago with the late 
Dr. Anstie. The only sjrmptoms were headache, the retinal 
changes, and the trace of albumen. On the other hand 
there may be no symptoms of intra-cranial disease, except 
headache, which can, alone, hardly be regarded as such, and 
may accompany the neuritis of albuminuria, as in the case 
of the patient whose eye is shown in PL IX. 3. Lastly, a 
neuritis, primary in the eye, may occur after diseases, as 
scarlet fever, which ore liable to be attended with albuminuria. 

But attention to the following points will, in most cases — 
I think in all cases — enable a correct diagnosis to be made 
by the ophthalmoscopic signs alone, or in conjunction with 
the other symptoms. In tlie first place, there are always 
present the signs of a considerable preceding neuritis. 
Commonly, at the time the failure of sight calls attention 
to the eye, and the white spots are discovered, there is a 
prominent pale swelling over the disc, as in PL VI. 3. It 
is very rare for albuminuric neuritis to leave a swelling 
of this pn)iiiinenoe and pallor. If atrophy results from an 
albuminuric neuritis, the disc*, by the time it becomes pale, 
is very little above the retinal level, as in PL IX. 4. More- 
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over, the neuritic form never occurs, at least as far as 
recorded facts and my own observation have gone, except in 
cases of advanced chronic renal disease, commonly of con- 
tracting kidney,^ in which the signs of Bright's disease are 
always obvious enough. (Regarding these distinctions, see 
also pp. 82—84.) 

In the degenerative changes of neuro-retinitis, of such an 
extent as to simidate closely the appearance of the albimii- 
nuric form, as in PI. VIII. 2, all the features of the change 
are those of past, retrogressive mischief. The disc is atro- 
phied, the arteries evidently compressed, and there are, as 
a rule, no haemorrhages. In the renal form, of corresponding 
extent, there are always signs somewhere of active progress. 
The disc is commonly still inflamed, and there are usually 
haemorrhages. Lastly, when the retinal degeneration is 
present as a consequence of neuritis, at the time any difficulty 
in diagnosis might arise, sight is almost always lost. 
Whereas complete loss of sight is an event of great rarity 
in the albuminuric form. 

The form in which heemorrhages and spots of degeneration 
are combined, may resemble closely the changes in the retina 
in pernicious anoemia. But in the latter the perimacular 
circle is commonly not recognizable, and the degeneration 
is for the most part connected with, and secondary to, the 
retinal haemorrhages. The degeneration does not attain the 
same extent, and the disc is usually unafPected. The same 
remarks apply, in the main, also to leucocythsomic retinitis. 
In the latter, the white spots are much more common in the 
peripheral portions of the retina than they are in the renal 
form, and in the latter it is very rare to see the circular spots, 
Rurroimded by a halo of haemorrhage, which are so frequent 
in leucocythaemia. In the latter the tint of the fundus is 
commonly very different from that in albuminuria. In both 
pernicious anaemia and leucocythaemia the independent 
symptoms of the malady usually leave little room for doubt 
as to the nature of the retinal changes, but it must be 

* In one ca»e I have seen it in the late stage of the large pale kidney, in 
which induration was oommencing. 

o 2 
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remembered that, in the latter especially, renal degeneration 
is often present. 

Treatnient — Local treatment is of doubtful value. Good 
can only be effected by improvement in the blood state, 
especially that which is produced by purgation and dia- 
phoresis. By this means considerable improvement may 
often be effected in the retinal disease. 



Diabetes. 

Diabetes Mei.litus. — Defects of sight are common in 
diabetes (as Bouchardat pointed out many years ago), but 
changes in the fundus oculi are rare. The most frequent 
cause for the defect is cataract, which is apt to occur in 
these cases. Occasionally, considerable amblyopia occurs 
without ophthalmoscopic changes, probably due to the blood 
state and comparable to lu^semic amaurosis, although 
probably the result of a different condition of blood. 

Simple atrophy of the optic nerve has been observed in 
some cases. 

In a few cases a central scotoma for white and colours 
has been observed, peripheral vision being normal. The 
symptom thus closely resembles that which results from 
tobfiUKJO, but in some of the cases this cause could be with 
certainty excluded. An example of this affection has been 
recorded by Bresgen,* and two by Nettleship and Edmunds.- 
The latter, in one of their cases (in which the loss was 
chiefly for red) found atrophy of nerve fibres, with increase 
of nuclei and connective tissue, in a tract which, at the 
back of the orbit, occupied the axis of the nerve, and near 
the eye, the outer portion. 

Occasionally retinal oljjinges are visible, first observed by 
Ed, Jjiger'^ and afterwards by Desmarros and Galezowski. 
A careful study of tliein has been made by Leber.'* They 

» ♦'€entniU)l. fiir prukt. Aujreiiheilk.," Feb. 1881, p. ?3. 
' *' Trans. Ophthalmolojrifyil Sc>cicty," vol. i. p. 124. 
» *' Bfitn^jre zur Patliol. dcs Aug^.*' Wiou, 1855, tuf. xii. 
* *'Arch. f, Ophth.," xxi. 30(>. 
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oly Been when tLe diseaso ia advanrad. lu such 
oasee of diabetes, albumen ia often present in the urine as 
well as sugar, but the occurrence of these j'etinal changes ia 
not related to the albuminuria, sine* they have been obsen-ed 
in many cases in which not a trace of albumen was present. 
The changes in the retina bear considerable reaemblance 
T to those of albuminuria, and still gi'eater resemblance to those 
Been in some coses of pernicious antemia. Hajmoirhages are 
oonspiououB in almost all cases, commonly situated in the 
nerve-fibro layer and often of considerable size. They may 
exist alone or may lead to a secondary parenchyniatoixa 
retinitis. In one case, figured by Jager, a condition of 
parenchymatous retinitis existed in the postorior segment of 
the eyeball, with obscuration of the disc, eoneeabnent of the 
veins in places, a few large whitish spota, and a few striated 
hasmorrhages, the arteries being unconcealed. White spots 
of degeneration are frequently present, commonly of mode- 
rate size, scattered over the fundus. Sometimes, although 
rarely, there may be a perimaoidor circle of spot«, and this 
in coses, as those described by Noyes, Desmarres, Sales, 
and Culbertsou, in which there is no albumen in the urine. 
Occasionally a prejwnderant papillitis may be present, as in 
the case related by Culbertsou,' in which consecutive atrophy 
resulted and caused permanent amblyopia, altliough the 
neuritis was apparently cured. The simple atrophy of the 
oplic nerve, which occasionally exists alone, may, in nwG 
cases, auccompany the retinal changes (Galezowski). 

A marked difference from the forms of retinitis which it 
most resembles is afforded by the frequent association, in 
diabetes, of opacities in the vitreous. They appear to be 
produced by the escape of blood in small quantities from the 
retinal hiemorrhages. Leber has traced the development of 
a complete opacity of the vitreous by this mechanism of 
repeated hfemorrhagic infiltration. Occasionally, heemor- 
rhagio glaucoma is the result- 
Few microsoopical examinations have been made. One 
by Nettleship is recorded by S. Mackenzie.' The chief 
"Detroit LiDoet," April, 1880. * "Ophth. Hoap. Sep.," ix. p. 150. 
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change, beyond oedema, was a peculiar hyaloid degenera- 
tion of the interna of the arteries, and numerous capil- 
lary aneurisms, some of which are shown in PL XVI. 
11. These vascular changes afford an explanation of the 
tendency to hsBmorrhage. In this case the vessels of the 
brain (and of the kidneys and spleen) were similarly affected, 
and a small cerebral haemorrhage had occurred. 

Both eyes are commonly affected in diabetes. The dis- 
turbance of sight may be slight or considerable. Blindness 
is usually the result of the extravasations, or of secondary 
changes in the vitreous. In Mackenzie's case, just described, 
the disease was discovered by Waren Tay in consequence 
of the result of the ophthalmoscopic examination. There 
is nothing in the characters of the affection which are patho- 
gnomonic, since they closcdy resemble the albimiinurio 
form. The most suggestive indications are, as Leber points 
out, the combination of the retinal change with opacity of the 
vitreous, and also with atrophy of the optic nerve having 
the characters of a simple atrophy. In albuminuria, atrophy 
is very rare, except as the result of neuritis. 

The retinal affection is apt to relapse, even though tem- 
porary improvement bo obtained under the influence of 
dietetic treatment. The advanced stage of the disease at 
which it occurs also renders the prognosis unfavourable. The 
treatment is in the main that for the general disease. Car- 
bolic acid is suggested by Leber, but is more likely to be 
useful in the diabetic amblyopia, without retinal changes, 
than in the latter. 

In very rare cases optic neuritis and glycosuria may both 
be consequences of an organic cerebral disease. The two 
8ynipt(jni8, for instance, existed in a ease recorded by Gross- 
maun/ and the oj)tic neuritis was thought to be due to the 
diabetes, until other indications of a cerebral tumour de- 
veloped. After death a tumour was found in the anterior 
j)ai*t of the base of the brain, and the foiu-th ventricle was 
(listcmded by a j)seu(lo-iiioiubranous mass. 

' '• H< il. Klin. \VM,.li..nMlinlt," l-S;:*. p. i.js. 
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UiAHKTEs Insipidus. — In a very few cases of diabetes 
insipidus, ophthalmoscopic changes have been observed, which 
have not, however, much analogy with those observed in 
diabetes mellitus. Atrophy of one optic nerve was observed 
by Laycock,^ and double optic neuritis was present in a case 
described by Van der Heyden.^ The connection of these 
changes is probably with the cause, rather than with the 
condition, of polyuria. It must also be remembered that 
the polyuria of contracted kidney is sometimes mistaken 
for diabetes insipidus. 



DISEASES OF THE CIllCULATORY SYSTEM. 

Diseases of the Heart. 

The veins and arteries of the retina participate in any 
general changes in the circulation which result from diseases 
of the valves and walls of the heart, although the changes 
in them are commonly less marked than those in other vessels. 
For this there are two reasons — (1) their size is far below 
that of the other vessels accessible to physical examination ; 
(2) the conditions of the intra-ocidar tension keep the 
circulation more uniform in the eye than in other parts. 

The over-filling of the venous system, from over-distension 
and dilatation of the right heart, consequent on congenital 
disease of the pulmonary orifice, on emphysema, and other 
causes of pidmonary obstruction, and on disease of the 
mitral orifice, may be revealed by an over-distension of the 
retinal veins, the chief trunks being large, and the smaller 
veins unduly visible, and therefore apparently more numerous. 
It is commonly unattended with visual disturbance, although 
a case in which it was accompanied with transient attacks of 
amblyopia has been described by Galezowski. This condition 
is most marked in congenital cyanosis. In that disease the 
retinal veins may be enormously dilated (as in a case figured 
in the first edition of Liebreich's Atlas), and they afford 

' *• Lancet/' 1875, ii. 242. = "Lcyden Thesis," 1875. 



soo 



MEDICAL 0rilT»ALMO9C0Py. 



proof of tlie degree to whioh the distensioii of the venous 
rodioles oOEtri'butes to the cyanotic tmt. Retinal hromor- 
rhagea occurred ahortly before death in a case of congenital 
cyanoBiB recorded hy Stangloneier.^ In acute venous over- 
distension, such a» occurs during effort, during severe cough, 
or duriiig an epileptic fit, the venous congestion may also be 
very mnrked. 

Under-filling of the arterial system, if clu-unic, such as occurs 
in aortic obstruction and in mitral disease, is rai-ely eridenced 
by a corresponding state of the retinal vesBels, no doubt on 
account of the second local influence just mentioned. 

Nor is chronic over-action of the left ventricle, if sus- 
tained, evidenced, as a nile, in the retinal arteries, probably 
because the cause of such ovei'-aotion commonly lies between 
these minute vessels and the lieart. Exceptions are, however, 
met with. In exophthalmic goitre, in which the over-action 
of the heart depends on a prunai-y nervous disturbance, and 
not on an obstruction to be overcome, distension (and even 
pulsation) of the arteries may be visible. The former is 
probably in part due to dilatation of the vessels from vaso- 
motor paralysis . (Seep. 170.) 

Sudden over-action of the heait, as from emotion or violent 
exertion, may also show itself in visible ptUsation of the 
retinal vessels ; rarely in the aileries, more frequently in the 
veins, to which it is transmitted from the arteries. 

In aortic I'cgurgitation pulsation in the veins is oommon, 
and pidsation in the arteries ia not rare. This depends on 
the fact that the force of the pulso-wave beoomes increased 
out of proportion to the actual movement of the hlood, and 
the conditions which obtain in the larger arteries pa^s on, so 
to speak, into tlje smaller vessels, and even overcome the 
regulating influences of the eye (see p. 18). In one onae 
described, the existeuee of the valvidar lesion was first 
Buspect«d fi-om this pulsation. 

For the above-mentioned reasons, neither simple dilatation 
nor Bimple hypertrophy of the left side of the heart usually 

' " loniig. DiBJcrt.," WiirabuTjf, 1878; Nugel'ii "Juhrbuvh (ur Ophtli.," 
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affects the size of, or circulation within, the retinal vessels. 
Dilatation only acts when it involves the right side of the 
heart in an extreme degree, and then may cause some venous 
congestion. But hypertrophy, when its cause is such as 
permits it to act on the smaller vessels, may produce, although 
rarely, retinal hoemorrhages. It is doubtful whether it is 
capable of doing this unless rupture be permitted by vascular 
degeneration. The hcemorrhages which result may lead to 
degenerative white spots, which may persist after the dis- 
appearance of the effused blood. 

Thrombosis of the central vein occurs in rare cases of 
heart disease, mitral and aortic (see p. 27). 

Embolism of the central artery of the retina is an occasional 
consequence of valvular disease of the heart, and is probably 
the most common cause of amaurosis associated with cardiac 
disease — a coincidence which was first noted by Seidl and 
Kanka in 1846.^ Its occurrence is governed by the same 
conditions as those which determine it elsewhere. It is most 
common in mitral disease, especially, like cerebral embolism, 
in mitral constriction. Its signs have been already described 

Transient failure of sight without ophthalmoscopic changes 
is common in heart disease, and may be unilateral and con- 
siderable. To the latter form attention has been lately called 
by Nettleship.* 

Malignant Endocarditis, — In the rare form of " ulcerative 
endocarditis " attended with fever and pyeemic symptoms 
(which Litten better designates "malignant endocarditis"), 
— ^the " diphtheritic endocarditis *' of some German writers, 
due, probably, to the circulation in the blood of organized 
elements derived from some septic source — ^retinal hemor- 
rhages are almost invariable, and of considerable diagnostic 
importance. Choroidal^ and even conjunctival* extrava- 
sations may in rare cases coexist. Most of ihc ol^served 

» Canstatt's** Jahre«b.,'* 1846, iii. 115. 

3 *»BritiahMedicalJouniAl," Jan. 14, \hV.K 

3 Westplial: •* Arch. f. PHyirhiatric/' vol. U. j.i. >, V '•*''■'' 

* Michel: *» Arch. f. Oplith.," vol. xiiii, i». HJ. 
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instances have occnn'ed after childbirth, and they are de- 
scribed under the head of Septicaemia {q. v.). Rosenbach,^ in 
two cases in which ulcerative endocarditis resulted from 
experimental damage to the valves of the heart of dogs, found 
retinal haemorrhages, minute, in streaks and dots. In these 
cjises, haemorrhagic infarcts, with abimdant micrococci, were 
foimd in various organs. Hyperaemia of the papilla was 
associated with the retinal haemorrhages in a case described 
by Michel. In the optic nerves were found, after death, 
many dark points, due to capillary embolism and " miliary 
abscesses." Extravasations into the kidney were associated 
with bacterial masses. Virchow has described- an interesting 
case of panophthalmitis (exudation in the iris, vitreous, 
i*etina, and choroid) in a case of ulcerative endocarditis in a 
man, and he found minute bodies in the damaged spots, 
which would probably be now regarded as micrococci. He 
also proved by experiment that embolic obstruction of the 
minute vessels caused pimctiform extravasations in the 
retina. 

Diseases of the Vessels. 

Chi'onic changes in the vessels rarely reveal themselves by 
retinal signs. Those which do occur, the rare coincidence of 
aneurisms or signs of degeneration of the retinal vessels, with 
a similar change elsewhere, have been already sufficiently 
considered in the general account of the cliaiiges in the 
retinal vessels. 

Nor liavo alterations in the eye been observed in cases of 
acute lesions of the vessels elsewhere, with the exception of a 
case of phlegmasia dolens recorded by Walter."^ The sight 
of one eye was lost four days after parturition, and a week 
before the onset of the phlegmasia. Some weeks later, 
the retina (then first examined) showed extreme contraction 
of the retinal vessels ; tlie oi)tic disc was pale and the 

» '^ Anil, fiir Exp. Path. ii. Thrrapio," 1878. 
- "Arch, fur Path. Anat.," IM. x. 1856, p. 17J>. 
' '• Britisli Mi'air^il Jruirual," April 2, 18S1. 
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macula reddish. The appearances were supposed to be due 
to embolism. The retina, however, subsequently became 
detached. 

DISEASES OF THE BLOOD. 

Pl.ETUORA. 

In billies of plethora it is said by Jager that the vessels are 
larg(», and the blood column dark. The changes are not, how- 
ever, suliiciently well marked to be of practical importance. 

An^.mia. 

AciTK Anemia from IL*:morrhage. — Loss of blood is 
occasionally followed by affection of vision, and the loss of 
sight may be slight or complete, transient or permanent, and 
may come on at the time of the haemorrhage or not until 
after several days. 

It is remarkable that sight is affected much more fre- 
quently after spontaneous than after traumatic htemorrhage, 
and that of the latter form, venesection is the most frequent 
antecedent, accidental or surgical wounds being very rare 
causes. This may be related to the circumstance that in 
traimiatic and surgical cases the health is less frequently 
impaired before the loss of blood than in the cases in which 
sponta-neous hoemorrhage occurs, or in cases in which vene- 
section is performed. I am not aware that it has ever been 
noted in -cases of the hcemorrhagic diathesis. 

For a valuable compilation of the statistics of these cases 
we are indebted to Fries.^ Of 96 cases in: which the form 
of the hoemorrhage was noted, in 34 (35 per cent.) the 
hflemorrhage was from the gastro-intestinal tract; in 24 
(25 per cent.) it was from the uterus, in most cases after 
childbirth, in a few from menorrhagia ; 24 (25 per cent.) 
were due to the artificial abstraction of blood (21 by vene- 

' "Inaug. Diswrt.," Tubiugen, ** Beilagehcft zu den Klin. Mouatsbl. f. 

Aiigcnhcilk.," 1876. 
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seotion, 2 by leeching, 1 by capping) ; in 7 cases it was 
due to epistaxis ; in 5 to wounds ; in 1 case to hsemopty sis ; 
and in 1 to urethral hsBmorrhage. 

The loss of sight commonly follows a large hsBmorrhage, 
and especially repeated hemorrhages, but sometimes occurs 
after a small one. Now and then it follows immediately on 
the loss of blood (in 26 per cent, of the cases) : the patient 
wakes from the faint to find himself blind. In 19 per cent, 
it occurs during the first twelye hours after the heemorrhage. 
More frequenUy an interval of two or three or four days 
oocois between the two events; 33 per cent, occur after 
the first twelve hours and before the eighteenth day. Fries 
found that the prompt onset is most common in the cases 
which occur after venesection, the tardy onset after spon- 
taneous hemorrhage. Commonly, the loss of sight is sudden ; 
rarely, it is preceded by photopsy and pain in the head and 
back. In one case under my observation neuralgic pain 
above the eyes occurred after the (post-partum) hsemorrhage, 
and lasted for several days after the onset of the blindness. 
In this case each previous confinement had been followed by 
a similar pain, without alFection of sight. Occasionally the 
same individual has suffered from transient affection of 
sight after hsemorrhage on more than one occasion, as in a 
case recorded by Samelsohn, in which temporary blindness 
occurred after each of several attacks of haematemesis. 

The blindness is commonly double (in 90 per cent. — Fries), 
rarely one eye being much more affected than the other. 
In 10 per cent, of the cases one eye is affected exclusively ; 
in 5 per cent, one eye becomes blind and the other is but 
slightly affected. Tlie loss is often permanent and complete 
(in 65 per cent.), the pupils being dilated and not acting 
to light. Partial or complete recovery takes place in about 
half the eases (partial, 30 per cent. ; complete, 20 per 
cent.). Jjeber^ thinks the loss is commonly more complete 
when the haemorrhage is from the stomach, than when from 
the intestines or uterus, and this agrees with the conclu- 
sions of Fries, that improvement, in spontaneous haemorrhage, 

^ In Graefo u. SaemiechV ** Uandbach/' vol. v. 



IB most common aftpr lia?raorrhage from the bowels. Com- 
plete reBtonition of sight has been obsorvfd after hre^morrhage 
from the iiteniH, from the intestines, from the nose, traumatio 
hsemorrlmge, and veneBeetion ; never after hsemoirhage from 
the Btomach. Recovery may he much great«r In degree 
in one eye than in the other. It may be complete in 
both eyes. When the recovery is partial, the field may he 
limited, but the limitation varies mueh in different cases. 
In the case after childbirth, above mentioned, although the 
Bight of both eyes was lost at first, the right recovered with a 
normal field, while in the left vision was only |, and the 
right half of the field was lost. In one oaae on record, the 
permanent loss was in the lower half of eiu-h field, and waa 
greater in the left than in the right. In another case 
(Uhthoff '), the right field was limited above, and the left 
field waa limited on the temporal side, while the nasal half 
^vaa lost except in two small islets. The colour-fields were 
restricted out of proportion to that for white. In a case of 
Snmelsolm's, in one eye central, in the other peripheral, vision 
was left. A central scotoma was also observed by Mandel- 
stamm.' Recurrent transient amaurosis marked one case 
(Leber). 

The ophthalmoBoopio appearances some time after the 
onset, have, in rare cases, been normal. In most cases the 
disi' is atrophied with small vessels, as in the case I have 
mentioned, in which the disc was greyisb-wliite, the arteries 
much narrowed, the veins small also, and much new tissue 
about the vessels in the disc. The degi-ee of narrowing of 
the vessels, and the time at which pallor appears, have varied 
in different cases. 

In the few ophthalmoscopic examinations which have been 
made early in the history of the cases, there have commonly 
been signs of inflammation, usually slight, sometimes int«nBe. 
The slight changes consist in diffuse opacity of the retina 
■with some tederaa of the disc, the more intense in a neuro- 
retinitis with hiemorrhages. The larger the number of early 

' "Anil. f. Oi.blh.," vol. sxvi, pt. I, p. 374. 
' " ContralW. f. prokt- Augeali.," 18711. p. ITJ. 



206 MEDICAL OPHTHALMOSCOPY. 

obienrations the more does it appear that the permanent 
damage to sight is rekited in degree to the intensity of the 
inflammation. 

In one ease, recorded by Hirsohhei^,^ three days after the 
hssmorrhage there was slight opaoity of the left papilla; 
distinot neuritis in the ottier eye without swelling; sight 
nearly nonnaL Five days later — B., intense neuro-retinitis, 
y^-^l L.y commencing neuritis, Y. I. The sight of the 
right eje was lost next day. Three weeks later — B. disc as 
in nenritio atrophy, Y. ; L. disc merely reddish and iu- 
disHiwt^ Y. ^. A Tery similar case has been recorded by 
Landesbeifp. The day after a hemorrhage from the nose, 
dimnesB 'of sight of one eye was complained of, and the 
ophthalmoscope showed, in both eyes, diffuse opacity of the 
letina with some swelling of the papiUa. In one eye the 
iqypeamnoes soon lessened and sight was normal ; in the other 
a neuio-retinitis with haemorrhages developed, with ultimate 
amanzosis. Betinal hsBmorrhages and neui'o-retinitis were 
obsetTFed by Woinow after the application of four leeches to 
the uteros. 

Forster has recorded a case, in which, twelve days after 
a hemorrhage, there was a peculiar white opacity of the 
retina, with small hemorrhages around the disc ; vessels 
small, but not as in embolism. There was no affection of 
sight. The opacity slowly disappeared without neuritis. So 
in a case seen by Horstmann, three days after a hemate- 
mesis, disturbance of sight occurred (i) with slight opacity 
of the optic nerves and adjacent retina. The changes 
gradually lessened, and sight became normal. On the other 
hand, ten days after loss of sight, which ooourred seven days 
after an abortion, Herter * found neuro-retinitis with hemor- 
rhages, quickly subsiding to atrophy; loss of sight per- 
manent in both eyes. Oolsmann, however, four days after 
onset, foimd only pallor of disc, small arteries, large veins, 
and no neuritis. 

* Hirwhberg: "Kl. MonatHbl. f. Anjrfnli'^ilk.,*' 1^77. Suppltmont, 
63-86. 

» "Clinrit^ Annalen," 1«77, p. 526. 
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Many theories have been framed to account for the 
phenomena, but the variety in the changes renders the 
appearances very difficult to explain. The theory which has 
obtained most acceptance is that of v. Graefe, that there is 
a retro-ocular haemorrhage situated sometimes near, some- 
times far from the eye. The evidence in favour of this 
theory is that small retinal haemorrhages have been seen, that 
there are sometimes hoemorrhages into other organs in cases 
of loss of blood, and that in one case there were simultaneous 
symptoms of a cerebral lesion. But this affords a very 
inadequate explanation for the cases in which both eyes 
suffer. To assume, as has been done, that the mischief is at 
the chiasma, seems imjustifiable, in the entire absence, in all 
such cases, of other symptoms of mischief at the base of the 
brain. Forst^r attributed the slight changes in his case to 
serous effusion. Horstmann ^ ascribes the symptoms to in- 
flammation in the optic nerves. Samelsohn thinks that the 
nervous connection between the stomach and the corpora 
quadrigemina (lesions of which are said to cause gastric 
hcomorrhage) affords the best explanation, while von 
Oettingen ^ believes that he has proved that fatty degene- 
ration of the retinal vessels, quickly following the loss of 
blood, is the cause of the extravasations sometimes seen. 

It is evident, however, that in the majority of cases there 
are the signs of inflammation, and there is at present no 
evidence to show that this is not of intra-ocular origin. It 
seems probable that the mechanism may vary in different 
cases, and one effect of loss of blood may be upon the retinal 
elements themselves. The shock to the nervous structiu-es 
from the anaemia may, in some cases, cause transient loss of 
function, of sudden or slow onset, and recovery takes place 
without ophthalmoscopic changes. In other cases no recovery 
may take place, and atrophy supervene. In some cases the 
damage to the nutrition of the retina may lead to a primary 
inflammation on the restoration of the blood supply, variable 

» "Kl. Monatsbl.," 1878, p. 147. 

2 "Dorpat Med. Zeitschrift," 1877, Nos. 3 and 4, and Nagel's •' JalireB- 
Lericht;' 1877, p. 239. 
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in degree, sometimes slight and general, sometimes most 
intense in the papilla, where inflammation occasionally occurs 
in chlorosis. 

It is prohable that more light will be thrown on the 
pathology of this mysterious accident when physicians are 
more generally aware of the ocular symptoms which may 
accompany hsemorrhage, and use the ophthalmoscope in all 
oases in which the phenomena are likely to occur, since only 
too many of such cases afford opportunity for post-mortem 
investigation. 



Simple Chronic Anasmia. — Chlorosis. 

The colour of the fundus is pale in proportion to the 
ansBmia, but the physiological variations in the tint of the 
choroid and of the disc prevent the tint of the fundus from 
affording any absolute indication. In extreme cases the 
choroidal pallor may, however, be striking, as it was in a 
girl with chlorosis, lately under my care, in whom the red 
corpuscles were only 26 per cent, of the normal. 

The retinal vessels often present distinct cliaracters. The 
veins are especially pale, often only a little darker than 
the arteries. When the choroidal pigment is abimdaut it 
may be noted that its influence on the apparent tint of the 
veins is greater than in health ; they undergo a greater 
change of tint in passing from the dark choroid on to the i)ale 
disc. The veins are also often broad, probably in consequence 
of the defective distension and consequent flattening in their 
atonic state by the intra-ocular pressure (see p. 10). The 
reflection from them varies, commonly being broad, no doubt 
in consequence of the diminished convexity. The arteries 
are usually narrower than normal, not merely in comparison 
with the veins, but absolutely; their pallor is much less 
noticeable than is that of the veins. Tlie reflection from 
them may also be broad. Spontaneous pulsation in the 
retinal arteries has been occasionally obsened by Betkcr^ in 

' "Klin. Monatbbl.," Jau. 1880, p. 1. 
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[orotic girle. Hfemon'hnges are aaid to oteur, but are l-ot- 
.itainly vary rare in simple aDiemia, and probably only tako 
place where there is a great absolute defioieucy in the nmnber 
of red corptiiwIeB, I have, however, found them absent in a cose 

which the wirpuscles were only 26 pOT oenf. of the normal. 

Neuritis oooasioimlly ooeurs in chlorotic girls. Two 
■tmdoubted inatanoes are recorded iu the tippendix (Oases 
44 and 4-l«), and one of these is figured at PI. VII, 5. 
In each case the aiiiemifi wag very great, the hsemoglobiu 
being reduced, out of [nviportiou to the <;<.irpu8cleB, in one 
(o 3(1, and in the other to 38 per cent. The first case 
suffered from a relapse of neuritis on a recurrence of anteniia. 
In each ease the improvement was most, rapid under the in- 
fluenoe of iron. The degree of neuritis was slight in the 
first ease, but voiy considerable in the second. In Case 29 
(PI. VIH. 1 & 2), the intonae neuro-retinitis must, I think, 
be ascribed to the same cause. Tlie patient was watched for 
two years after the subsidence of the neuritis, and, except for 
an occasional headache, there was never the slightest other 
symptom to suggest intra-cranial disease. I have never 
known neuritis from oerebral disease to develop with the 
.Bxtreme rapidity exhibited by this case, and such intensity of 
'^(pogress, in conjunotion with the entire absence of cerebral 
Bjnuptoras, excludes, I think, an intra-cranial cause. Iodide of 
jMitassium WBS first given, but no improvement occurred until 
iron was substituted, too late unfortunately to prevent partial 
atrophy. I fear that the permanent damage to sight was in 
jMirt due to tlie delay in the administration of iron, and I 
cannot doubt that in Case 4-k( sight would have suffered had 
not iron been promptly given. 

It is worthy of note that all the patients presented a slight 
legree of hypermetropia. It is generaUy admitted that this 
t«ndition is capable of causing slight congestion of the disc, 
and if so, it is possible that, in these cases of ohlorotio neuritis, 
the hypermetropia may help in setting up the changes in the 
papilla which, in the special blood state, progress to a much 
more intense degree than they would otherwise attain. 

llii>ihberg first noted the wi'urrcii''« of optic neiiritiB in 
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ohlorosis, and an instance, in a girl of sixteen, quickly cured 
by the administration of iron, has been lately recorded by 
Bitfloh.^ 

Progressive Pernicious An.«mia. 

In pernicious ansemia the tint of the fundus and the appear- 
ance of the arteries and veins are such as are seen in tlie most 
intense cases of simple anaemia. The rather narrow arteries 
and broad pale veins are seen in PI. XI. 1 (Case 45) . The figure 
shows also that which is a characteristic feature in pernicious 
ansemia, the tendency to hsemorrhage. Common in other 
situations, it is far more frequent in the retina than elsewhere. 
Of sixteen cases examined by Quincke, retinal hsemorrhages 
were absent in one only. In thirty cases examined by 
Homer, extravasations were present "almost without ex- 
ception." The extravasations are often, as in the figure, 
numerous, and more or less striated or flame-shaped, from 
their situation in the layer of nerve fibres. They are usually 
most abundant around the optic nerve entrance. They are 
frequently associated \^4th white spots and areas, due in pail 
to leucocyte-like cells, in part to degeneration in the dis- 
turbed retinal tissues, varicose enlargement of the nerve 
fibres, giving rise to finely granular, sjiherical, and fusifcjnii 
bodies. Homogeneous (" colloid ") and finely granular masses 
have also been found in the inter-granule layer.^ Occasionally 
a pale spot may occupy the centre of a small hoeniorrliage. 
In such a case Manz*"^ found the pale centre to consist of 
round colourless cells, sometimes enclosed in a capsule. He 
found also ampulliform and sacculated dilatations of the 
capillaries (no doubt similar to those figured in PI. X^I. 11, 
from a case of diabetes). Some of these were empty, others 
contained a granular material, others contained red blood 
corpuscles or colourless cells. He sui)poses that the capsule 
found to enclose the pale cells within the haemorrhages was 
really the wall of such a capillar}' dilatation. A stellate 

' *'K]in. Monatebl./' April, 1879, p. 144. 

- Uhthotf: "Klin. Monatsbl." Df-r. 1880. 

• •' (Vntralbl. fur d. Med. AVKh." is/o, p. r.;:,. 
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smuigomoQt of wliit* spwka arouud the luocula lutea was 
Been by Quincke In one case, but is oertainly rare iu thia 
disease. QDderaa of the retina was also observed in one case 
by Quincke, the vessels being diramed by a bluish-white 
' cloud. The optio disc is usually normal, but its edges may 

She blurred, and optio neuritis may, in rare cases, be present 
m excess of the other retinal changes, as in the ease of a boy 
described by Stuphen Mopkeuzie.' 
The haemorrhages are, in many cases, quickly absorbed, 
hfiting only a few weeks. They cause no distnrbance of 
vision except when located in or near the macula lutea. It 
w probable that when the acttiol diminution of the blood 
oorpusoles is ascertained in these cases, a relation may be 
traced between a certain degree of dimiuution and the occur- 
zenoe of those hcDmorrhages. In ono case the htpmorrhagea 
t|tpeared when the corpuscles fell to 27 per cent, of the 
normal, and increased with the progressive fall of the cor- 
puscles, which before death were only 12 per cent., an! the 
luemoglobin 8 or 9 per cent, of the noi-mal.' 
Scorbudc Anemia. — A form of anaemia which may be thus 
distinguisheil, appeai-s to be a distinct variety of pernicious 
uuciuia. It is characterized by the same progressive pallor 
and systemic effects of the deficiency of blood corpuscles, but 
differs iu the occurrence of an affection of the gums resem- 
bling that met with in soiirvy, and in extravasations into the 
akin. There may also be other cutaneous rashes, such as are 
met with in cachectic conditions. Iluomorrhages may occur 
into the retina just as in the ordinary form of pernicious 
ftmeraia. It appears not to be in any degree due to deficiency 
in vegetable food, but to be occasionally produced by absti- 
nence from meat. 

An example of this form was described to the Ophthalmo- 
logical Society, by Dr. Stephen Mackenzie.'' The patient 
was a lad, aged eighteen, who had haii s^-philis, but no cause 
for the blood- disease could be traced. The symptoms were 
swelling of the gums, enlargement of the glands beneath th© 

' ''Lancet," Dec, 7, 1878. 

• 3. Miukenxie: "Tram. Ophth. See," vol. i. p. it. 
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jaw, petechial hsemorrhages in the skin, hiDmorrhage from th(^ 
gums, and profound ansemia. Vomiting preceded death. lu 
the i-etina were abundant fusiform hromorrhages, gradually 
increasing in number until there were twenty or thirty in 
each retina, some as lai*ge as the papilla. Ultimately general 
retinal oedema occurred. The corpuscular richness of tho 
blood gradually decreased, during two mouths the patient 
was under observation, from 51 to 13 jier cent, of the 
normal. The coloured corpuscles varied iu size, some pre- 
senting fissures or cracks. The colourless corpuscles were 
not in excess, except to a slight degree towards the close. 
They were small and spherical. The hsemoglobin was 
reduced out of proportion to the corpuscles. No treatment, 
dietetic or medicinal, appeared to influence the course of tho 
disease. After death haemorrhages were found in the lungs 
and on the surface of the heart. 

In Case 57 appended, the symptoms were very similar to 
those of Dr. Mackenzie's case. There were the same pro- 
gressive anaemia, swelling of the gums, cutaneous and retinal 
extravasations, and hirmorrhages found after death in tho 
lungs and heart. In this case, however, the patient had for 
a long time abstained almost entirely from animal food, 
taking plenty of vegetables. There were also, in addition to 
and accompanying the extravasations, papules with infiltra- 
tion of the adjacent skin. After death a peculiar change 
was foimd in the periosteum of some of the bones. 

I lately saw, ^y\th Mr. (Jrellet, of Hitchin, a woman, aged 
thirty-seven, who presented very similar sjTnptoms, except 
that there were no retinal ha?moiThages. The affection in this 
case also came on after entire abstinence from animal food 
for several weeks, vegetable food being freely taken. There 
were extreme anaemia, swollen spongy gums, cutaneous 
petechiie, and small erythematous spots on the limbs, with a 
papule in i\io centre, which became vesicular and formed a 
scab. Under large doses of iron she had begim to improve, 
and Mr. GroUot has since infonnod mo IJiat tho symptoms 
passed entirely away. 



t.HIlC(H'Vni-l'A) 



In all oaseB of leiioocjthienim in wliich the cliange in tlia 
I'falnod 18 ronsiderable, the rofinal and choroidal vessels are 
I remarkably pale. Tlio tint of the choroid is uanally au 
I Omngo-yellow, but if there be nmoh choroidal pigment, the 




tint may be liltlf chuiigeil.' The retinal veins appear broad, 
very pnlc. This apparent inri-eose in width is Botnetime« 
f groat (Fig. 24), and is pmbably due to atony and flat- 
5 rather than passive distension. They ai'e often very 
Their wutral reflection may at first be broad and 
tiaet ; ultimately, in the Inrge tortuona vessels, a very 

' Iirl>«F: " Graofp Biiil Sitpmiuli't Hani?1»irli," rtil. v. ji. COil. 
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nanrow, almost white, reflection appears. The retinal a 

are orange rather than red, and in extreme cases they are 

small. 

Besides these appearances, tliere are, in a consideratle 
number of cBses, octuxil pbanges in the retina. These vary 
greatly in different cases, and rarely present the appear- 
ance desoribed by their discoverer, Liebreich, as " leuksnuic 
retinitis." They are almost confined to fhe splenic variety, 
and are usually double, one eye being often more affected 
than the other. 

The TOmnionest change is the occurrence of retinal htemor- 
rhftges. The tendency to hEemorrhage in this disease is 
extremely strong, and leads to extravasations into the retina 
in a large number of coses. Statistics which I Lave ooUected ' 
«how that the most common recorded seat of extra vnfiation into 
tisauea is the subcutaneous cellular tissue, A more constant 
lase of the ophthalmoscope will probably show that retinal 
hcemorrhage is as frequent, if not more so. Of five cases 
of leupocythromia which I have examined with the ophfhal- 
moBcfjpe, retinal extravasations were visible at some period in 
four. Of the tendency to hoemorrhage these extra vasat ions 
oonstitut* a striking indication. The tendency to retinal 
h»ra<HThage is apparently far greater in leucopylhEsmia than 
ill simple autemia. for it. occurs with a percentage of red 
oorpnacles greater than is usual in cases of simple ancemia 
which present retinal htemorrhages. I have twice met with 
them in lencooytlweniia when the blood contained SO per cent, 
of red wsrpusclee. One of these cases is figured in PI. XI. 
Fig. 2 (Case 40). The luemorrhage encircles the fovea centralis 
in a curious series of extravasations, and several Bmaller ones 
lie adjacent. Commonly the hBemorrhages are more widely 
scattered, and more or less striated. The ha-morrhages are 
in these cases usually in the nerve-fibre layer, but a large 
extravasation may infiltrate the whole thickness of the retina. 
When the excess of whit« corpuscles is considerable, the 
effused blood has a pale, chocolate tint here as in other 
situations. Extra vasati on may take place into the sub- 

' Art. IjMtiwvthmniii, " fcrnnldn' SyntiTn of Mnlirtnp." vol. v. p, 2BT. 
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stance of the papilla, or hcemorrliage may occur into the 
vitreous.^ 

Besides the hcemorrhages, white or yellowish spots are 
commonly present, often most abundant in the periphery, or 
near the macula lutea. Theae are sometimes irregular, but 
often roimded, and edged by a halo of extravasation. When 
large, they are sometimes distinctly prominent, and may be 
as much as 2 mm. in diameter (Eeincke). They consist 
commonly of leucocytes, similar to the leucocytes of the blood, 
and they have been regarded as lymphoid gro^vths such 
as occur in other organs. In rare cases, a(jtual growths of 
some size liave been met with, but it is doubtful whether the 
smaller spots are of this nature. It is common for the pale 
corpuscles to be aggregated in tlie middle of an extravasa- 
tion. In some cases the white spots are due to degeneration 
of the retinal elements. The capillaries are fidl of white 
corj)U8cles, and it seems more probable that these spots arise 
by the escape of the corpuscles by diapedesis or by i-upture. 
In one case Saemisch found an irregular thickening of the 
inner granule layer, in some places extending into the 
ganglion-cell layer. He attributes the thickening to escaped 
leucocytes, which are indistinguishable from the coi'puscles of 
the granule layer. Poncet has found a similar infiltration 
extending, not only into all the layers of the retina, but also 
into the substance of the optic nerve. Swelling of the nerve 
fibres was the cause of small white spots in a case described 
by Doutsclimann.2 The capillaries of the retina may be 
dilated and varicose, such as are shown (from a case of 
diabetes) in PI. XVI. 11.^ The lymphatic sheaths of the 
vessels may be filled with white blood corpuscles. 

Occasionally a diffuse opacity of the retina is met with, 
said by Roth to be due to a tliickening of tlie vertical fibres 
of the retina, but probably sometimes due to oedema — of the 
ganglion-cell layer in the case described by Deutschmann,^ 
of both ganglion-cell and nerve-fibre layer in a case examined 

* Vide Perrin and Poncet's ** Atias," pi. 65. 

' *« Kl. Monatsbl. fiir Auj^enheilk.," 1877, p. 231. 

^ Such capillaries arc fijjrunHi by Ponrot, "Atlas/* pi. 6»I. 
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by Oeller,^ in which both these layers- were twice the normal 
thiokness. When considerable it is in part due to a diffuse 
infiltration of leaooeytee, as described by Foncet and OeUer. 
This opacity, with some swelling and great tortuosity of the 
▼eins, was the chief appeaianoe in one case under my own 
observation. The patient was a woman, aged thirty-six, in 
XTniyersity College Hospital, under the care of Dr. Wilson 
Fox. Both eyes were affected in a similar manner. The 
discs were dear, the sderotio ring distinct, and the physio- 
logical cup quite normal. The tint of the periphery of the 
disc was rather deep, but there was no punotiform redneas. 
There was a diffuse, slight opacity of the retina, chiefly 
marked near the disc and somewhat striated on direct 
examination. Towards the periphery of the retina, a few 
small white spots were seen, and one small hflemorrhage. 
The arteries were nearly normal in size, but unduly tortuous. 
The veins were greatly increased in diameter, and much paler 
than natural. Their central reflection was everywhere distinct 
and broad. The smaller veins were conspicuous and could be 
followed for a longer distance than normal. The larger veins 
were very tortuous, the curves being chiefly in the plane of 
the retina, but some antero-posterior. One or two small 
veins on leaving the disc were lost in the opacity of the 
retina, but the larger veins were not concealed. 

A remqf kable change was observed by Heinzel,^ in a case 
of lymphatico-splenio leuoocythsemia in a cliild, 4 J years of 
age. Tliere was at first an enormous swelling of both 
papillsB, which were occupied by a striated opacity, com- 
pletely concealing the disc, without redness, ceasing two 
discs' breadth from the edge. The retina presented here and 
there a little opacity. There was moderate tortuosity of the 
veins, and the vessels were bordered by pale lines of variable 
width. Numerous hsemorrhages appeared and disappeared 
in each retina. All the pathological appoai-anees passed away 
in four weeks, the fiuidus appearing normal l)ut pale, and it 
was also found iionnal after death. Heinzel remarks that 

' ♦• Anh. f. Ophth./' xxiv. 1S78. pt. iii. 211. 
■' •• Jiihrbuoh fiir Kindorhrilk.,'* 1875, p. SKi. 
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the appearance had not the aspect of an inflammatory process, 
but rather that of mechanical congestion vdih. consequent 
oedema and ecchymoses. Such a condition was presented in 
the same case by the conjimctiva, and several times by the 
skin, and was ascribed to the constitutional state.^ 

In cases of general thickening of the retina, the optic 
papilla has been found swollen (to '9 mm. — Oeller) in 
consequence of leucocytal infiltration and oedema. The 
leucocytes were densely massed in front of the lamina cribrosa. 
The disc is not usually changed, however, except when the 
parenchymatous retinal changes are considerable. 

The hsemorrhages may be, in some cases of leucocythcemia, 
so numerous as to give to the changes the aspect of a 
heemorrhagic retinitis, such as is met with occasionally in 
other conditions. A large extravasation may burst through 
into the vitreous, and cause secondary glaucoma. The vessels 
are sometimes accompanied with conspicuous white lines. 

Besides the changes which appear related to the blood 
state, the complication of kidney disease may lead to retinal 
changes, identical in appearance and structure with those met 
with in cases of primary renal disease, as in a case figured by 
Poncet.- 

The degree to which the changes interfere with sight 
depends on their extent and position. If abundant they 
cause considerable amblyopia ; if slight the vision may bo 
unimpaired, and the retinal changes m.ay easily be over- 
looked, unless systematic examination is made with the 
ophthalmoscope. Wlien situated near the macula, central 
vision is much impaired ; in the case figured, for instance, 
(PI. XII. 2), it was veiy dim, but not lost. Occasionally 
the disturbance of the retinal elements leads to a ciuious 
change in vision, as in one case in which parallel lines 
apt)eared to come near together, and again to diverge. 
Double exophthalmos, from a lymjihoid growth in both 

■ ' Tlio ophthalmoscopic appearances may have been due to thrombosis in 
tlie orbital vein, the anastomoses with the facial ultimately sufficing to 
restore the normal circulation. Venous thrombosis in common in this 
disease. 

- P»'rfin and Poucot : " Atlas," pi. GG. 



218 MEDICAL OPHTHALMOSCOPY. 

orbits, was present in a remarkable case of leueocythemia 
deeoribed by Leber.^ Retinal haemorrhages were also present. 
A case of exophthalmos in this disease, described by Chauvel,* 
was probably of the same nature. 

Sometimes the choroid is foimd infiltrated with leucocyte- 
like cells, and its vessels may be, at the same time, greatly 
dilated. From these two changes, in Oeller's case, the 
choroid, near the outer side of the disc, was swollen to eight 
times the normal thickness. It was difficult to say whether 
the leucocytes were free or were contained in the enormously 
dilated vessels. Poncet has figured an infiltration of the 
iris with leucocytes, supposed to indicate a leucocythsemic 
iritis. 

PrRPURA. 

The tendency to rupture of vessels in purpura leads to 
retinal as well as to subcutaneous extravasation. How 
frequently retinal haemorrhages occur cannot be ascertained 
until the ophthalmoscope is more generally used by physi- 
cians, but they are certainly very common, perhaps invariable 
in the severer forms of the affection. Cases have been 
recorded by Buc,'^ Stephen Mackenzie,* and others. In 
each of two fatal cases recently under the care of Dr. Hunt, 
late of Wolverhampton, retinal haemorrhages were present 
and numerous.^ The extravasations ai'o for tlie most pai-t 
striated, and adjacent to vessels, and most abundant in the 
neiglibourhood of tlie optic disc. In a case recorded by 
Goodliart,^ a large subretinal extravasation was present, and 
was thouglit to be in the choroid. It liad a white edge, and 
white spots liave been seen in connection with the retinal 
liiemoiThages in this iis in other affections. 1 he ocemTence 
of extravasations into tlie retina indicates a severe, but 

• ♦♦ Ar.^h. f. Ophth.," \ol. xxiv. 1878, p. 2i»r>. 
' "(iaz. HcImI.," 1877, No. 23. 

3 "L'Union Med.." 1870. 

* " McmI. Timi'-* an«l Gaz.." 1S77, 21)2. 
^ Or.il commniiication. 

'• •• I,:mf"!," 1H78. i. 12!. 
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not. necesfiarily fatal, degree of the disease. The hsemor- 
rhages may disappear, and be replaced by others, and the 
patient may ultimately recover. HsBmorrhage into the 
choroid was also found post-mortem by Euc, in a case in 
which a large number of retinal extravasations were observed 
during life. The latter may cause considerable amblyopia 
if numerous, and, as in other eases, if near the macula lutea, 
may damage central vision. 

SriRVY. 

Retinal hsemoirhages have been found in scuny, but less 
commonly than in purpura ; perhaps because they have not 
been looked for. They are, as in purpura, commonly in the 
neighbourhood of the optic nerve. In one case recorded by 
Wegscheider,^ numerous small extravasations into the brain 
co-existed. 

DISEASES OF THE LUNGS. 

Pulmonary affections rarely cause ocular troubles. Em- 
physema of the lungs may lead to mechanical congestion 
of the venoils system generally, which may be conspicuous 
in the eye. The same influence has been ascribed, but on 
very doubtful grounds, to phthisis, in which amblyopia 
occasionally occurs. Tubercles in the choroid may be met 
with in cases of acute tuberculosis, but never when the 
tubercular affection is confined to the lungs. Acute pneu- 
monia is said, in one case, to have been associated with 
neuro-retinitis. A febrile intense bronchial catarrh in a 
young woman, with much cyanosis, was obser^'ed by Litten ^ 
io be accompanied with neuro-retinitis, in and around 
the papilla, of gradual development, and Arith numerous 
extravasations, some with white centres, near the equator 
of the eye. Many of the extravasations were regularly 

» **Deutache Med. Wochenschr.," No8. 17 and 18, 1877. 
' " Charit6 Annalpn '' for 187«. Berlin, 1878. 
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oxrangcd, and situated upon small veins ; and he suggests 
that the changes were probably set up by the great distension 
of veins. The retinal affection subsided witli the bronchitis. 



DISEASES OF THE DIGESTH^E ORGANS. 

The occasional effect of haemorrhage from the stomach and 
intestine has been already described. Galezowski ^ associates 
atrophy of the optic nerve, in some cases, with chronic 
gastric troubles. He has described several remarkable eases 
in which great improvement occurred in amblyopia, pre- 
viously obstinate, on correcting gastric or intestinal troubles. 
In some cases there was also tenderness of the lower cervical 
spine. Chronic diarrhooa may also, in the opinion of the 
same author, lead to a " perivascular retinitis," in which an 
infiltration of the retina, causing opacity, may extend around 
the vessels. The association of these conditions has not, 
however, been generally recognized. 

Constipation is regarded by Eales- as having been in- 
fluential in causing retinal htemorrhage in a series of cases 
observed by him. All were yoimg inon, ^yiih. slow pulse and 
high arterial tension, and two had ii slight trace of albumen 
in the urine. The extravasations were ehiofly in the left 
retina, roundish in fonn as if in the deeper layers. Ho 
speculates that the consti2>ation may have been due to or 
accompanied by vaso-motor spasm in the abdominal vessels, 
sufficient to cause a general increase of arierial tension. 

Janmlico. — The changes in the blood from janndioe may, it 
is said, cause retinal haemorrhage, ])ut the statement is suj)- 
l)orted by one case only. Jiiger says that tlu^ IJood in the 
vessels may have a yellowish tint, but tho ai)])earan<e is 
probably due to a tint in the modi.i, sm-h as in ran* cas^-s 
<auses vellow vision. 

V 

» "Jouni. tVOi.hthalin(.In^<.,'' Mairh, ISTi. " I/rniou M.hI. ' IbTo, 
i. 308. 

- " r»irminirhaiii Medical Koview," Julv, ISSO, p. 'J*Ji>. 
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DISEASES OF THE SEXUAL OKGANS. 

Sexual excess in men bus been said to cause atrophy of tbe 
optic nerve, but tbe evidence in support of tbe relation of 
tbe two is not strong. 

Sudden suppression of tbe menses bas been observed to be 
followed by acute optic neuritis, sucb as accompanies menin- 
gitis, and often attended with unpleasant sensations in tbe 
bead. The oceiuTence of tbe neuritis is probably analogous 
to tbe occasional production of other acute changes in tbe 
nervous system, such as acute myelitis, from tbe same cause. 

In chronic menstrual irregularities, optic neuritis, of chronic 
course, has been found, and occasionally other disturbances, 
such as retinal haemorrhages. It is probable that in most 
cases of this character the two conditions — the ocular and 
menstrual disturbance — are related to a common cause. In a 
case recorded by Spencer Watson retinal haemorrhages with 
high arterial tension occurred at the climacteric period (see 
p. 25). 

The occurrence of loss of sight, sometimes with neuritis, 
after uterine baemorrbage bas been already mentioned (p. 203). 

In pregnancy, albiuninuric retinitis is occasionally de- 
veloped. Under the title "amaurosis by reflex irrita- 
tion," Landesberg ^ bas related two remarkable cases of 
amblyopia, with limitation of field, coming on in pregnancy. 
In one case the affection of sight qmckly passed away : in 
the other it was accompanied by bemianaBstbesia, and cyclitis 
developed, which necessitated enucleation. The nature of 
these cases is obscure. 

» " Anh. f. Ophth.," xxiv. pt. 1, p. 161. 
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DISEASES OF THE SEIN. 

It has been said Taj some, espeoiiJly l^ Moareiii that 
general skin diseases may be aooompanied by inflammation 
of the retina and papilla ; that ecsema of the head may be 
aooompanied by optio neuritis, ending in atrophy. The state- 
ment haSy however, leoeiYed no confirmation, and the relation 
of thejtwo oonditions must be considered as exceedingly 
doubtful. If suoh a sequence occurs, it is possibly by the 
production of a local orbital cellulitis. The suppression of a 
customary cutaneous discharge, such as that of eczema, has 
also been said to cause neuritis, but the statement needs 
corroboratioxL. 

A case of alow atrophy of both optic nerves, associated 
with a general herpetic eruption on the akin, diagnosed by 
Hebra as " chronic herpes soster," has been recorded by 
Hubsdi.^ But the patient passed through a condition of 
delirium to one of imbecility, and the atrophy was probably 
part of a widely spread d^^eration of the nervous system, 
of which the skin eruption may have been an effect. 



CHRONIC GENERAL DISEASES. 

TUBERCUIX)SI8. 

The grey granulations which constitute the anatomical 
lesion in tuberculosis may form in the vascular structures of 
the eye, chiefly in the choroid, rarely in the iris and retina. 
When present in the fundus, they may readily be seen with 
the ophthalmoscope.^ 

Tubercles in the choroid (PI. XIII. 1) appear to the 
ophthalmoscope as white, yellowish-white, or reddish-yellow 

> "Ann. d'OculiKt.;* 1872. p. 239. 

' That tubercles occurred in the choroid wa a post-mortem obiiervation 
hae long been known. They were described by Autcnrieth in 1803. Thcv 
worr first ob^rred with the ophthalmoscope by Ed. Jtiger in 1855. 
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spots, usually isolated, and more or less rounded in form. 
They are palest in the centre, and commonly redder on 
their outer portions, and the peripheral redness passes 
gradually into that of the adjacent choroid. They com- 
monly develop in the substance of the choroid, and the 
pigment and vessels atrophy before the growing nodule, 
first, and more completely, at the centre, so that the 
diameter of the tubercle on section may be found to be 
twice or three times as great as that of its exposed portion 
(PI. XIII. 2). In size they vary from one-third of a 
millimetre, to two, or two and a half millimetres, i.e., from 
about one-fourth to half or three-quai'ters the diameter of 
the optic disc. The larger sizes are rare. Occasionally 
several are aggregated together to form a mass which may be 
the size of the disc or even larger — seven or eight millimetres 
in diameter. These larger masses project considerably into 
the eye. Slight prominence may commonly be recognized in 
all the larger tubercles, and assists the diagnosis. The 
smaller ones may resemble spots of choroidal exudation or 
atrophy. From the former, their rounded shape and yel- 
lowish tint distinguish them. From atrophy, the tint, 
regular form, concealment of the choroidal vessels, and the 
(common) absence of any adjacent pigmentary disturbance 
are sufficient distinctions. They are plainly behind the 
retinal vessels. In structure they consist of the same lym- 
phoid cells as constitute the granulations elsewhere . The 
cells are distinct in the periphery, degenerated in the centre 
(PI. XIII. 3). Extravasations of blood existed in the sub- 
stance of a granulation in one case examined by myself. 
The tubercles are situated chiefly at the middle of the fundus, 
not far from the optic nerve entrance. Usually only three or 
four are present ; sometimes, however, as many as twelve or 
twenty or even fifty (Cohnheim). They may form rapidly, 
and, according to Strieker, may become recognizable in from 
twelve to twenty-four hours. But it must be remembered 
that they attain a considerable size, without disturbance of 
the epithelium, and the partial removal of this may rapidly 
inrroase their distinctness. 
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Choroidal tubercles occur in both cliildrcii and adultSy 
and in the clironic as well as in the acute forms of tuber- 
culosis, but are most frequent in the acute fonns. They 
are practically confined to the cases in which tubercle is 
widely distributed. Their actual frequency in these cases 
cannot yet be stated. It is evident, from the rapidity 
of their appearance, that repeated oi)hthalmosoopic exami- 
nation is necessary to exclude their occurrence. Cohnheim 
described them as very commonly to be foimd after death, 
and Litten found them (post-mortem) in thirty-nine out 
of fifty-two cases. According to most obser\'ers they are 
much less frequently to be seen diuing Ufe than these 
figures would suggest. In this cH)imtry, at any rate, they 
appear to be comparatively rare. As a rule, when they 
are discovered, it is not until the disease has become 
advanced. Exceptions to tliis have, however, been recorded, 
as in one case in which they were present before fever or 
other symptoms of the disease w^ere developed.^ Steffen,^ 
again, found them in one instance six weeks before the 
conunencement of tubercidar meningitis. In sucli a case 
they may afford great assistance to diagnosis. Their pre- 
sence, then, is of value as evidence of general tuberculosis, 
especially in cases in which tlie diagnosis of acute tuberculosis 
from otlier acute febrile conditions is diflicult ; their absence 
is of no significanco. They appear to be rather less frequent 
when there is meningitis than when there is not, perhaps 
because tubercular meningitis often kills comparatively early 
in the course of tuberculosis. 

As a rule choroidal tubercles caiLse no symptoms. Tran- 
sient disturbances in sight have, however, been described. 
In a (;ase related by Manz'^ tubercular growths perforated the 
sclerotic and appeared on the exterior of the eye. 

Occasionally, although rarely, a tubercidar mass dcvelopes 
in the deeper structures of the eye, quite similar to the masses 

> Fmcnkcl : *• "Rnl. Kl. Wo..]Kn^chr.," I.s72. '• Jahrluu'li fur Kiiultr- 
htilk.," B(l. ii. 

* •* Jalubu.h fur Kimlcrhrilk," 1S7(). 

* **Klin. M.-natsM.," .Thii. ISSl. p. 'JU. 
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of the same nature which are foiind in the brain. A case, in 
which such growths were associated in these two situations, is 
narrated in the Appendix (Case 5). A tuberculju: mass, with 
granulations in the neighbourhood, infiltrated the greater 
part of one optic nen'e, and invaded the eye, in a case 
described by Chiari,^ appearing as a white prominence in the 
position of the papilla, five disc-diameters in width. 

Choroidal tubercles were found by Cohnheim in a guinea- 
pig rendered tubercidar by inocidation. 

Retina, — The occurrence of tubercles of the retina has 
been recorded in very rare cases. The aggregations of 
lymphoid cells which may occur in the nuclear and mole- 
cular layers, adjacent to an inflamed disc in tubercular 
meningitis, have been regarded as such, but their tuber- 
cular nature is uncertain. Unequivocal tubercles in the 
retina (often containing giant cells) have usually been 
associated with tubercular growths in almost all the struc- 
tures of the eye (Perls, Manfredi), in rare cases with a 
tubercular papillitis only (Weiss, Sattler). In the case of 
tubercle of the optic nerve referred to above, the ojitio 
papilla was the seat of a large mass of oaseating tubercle, 
and miliary tubercles were scattered through all the layers 
of the adjacent retina.^ 

Tubercles in the eye are, as already stated, almost invari- 
ably part of general tuberculosis. In one case, however, 
they were found in all parts of the eye, although absent 
elsewhere.' 

Local deposits of tubercle in the enoephalon may, as 
already described, give rise to ophthalmoscopic cbangei, 
producing optic neuritis, as do other cerebral tumours. In 
rare instances tubercular masses are situated in the intra- 
cranial portion of the optic nerves ^ or in the chiasma,^ and 
may cause a corresponding affection of sight (probably with 

« •* Wicn. Med. Jahrbuoh.," 1877. p. 669. Sattler: **Arch. f Ophth.," 
Bd. 24, pt. iii. p. 127. 
^ ** Arch. f. Ophth.," xxiy. iii 160. 
' Weisa: •Arch. f. Ophth.," xxiii. 4, p. 67. 
* CmveUhier: " Anat. Path. Gfn.,** 1862, Bd. iv. 
^ Hjort: "Kl. Monatsbl.,* 1867, p. 106. 
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or without evidence of descending neuritis). The inflam- 
mation which accompanies the formation of tubercle in the 
meninges may also be accompanied by neuritic changes in 
the eye (see p. 148). 

In tuberculosis of the brain of guinea-pigs, artificially 
produced, Deutschmann^ has found a development of 
tubercles in the sheaths of the optic nerves close to the eye, 
accompanied, during life, by slight paj)illitis. The disease 
appeared to have resulted, not by direct continuity with 
that in the brain, but by the passage of a mat^ries morbi 
into the sheath, and its arrest at the anterior extremity of 
the vaginal space. Changes at the same spot, apparently 
tubercular, and accompanied by a perineuritis and some 
interstitial neuritis, were found in a child who had died 
of tubercular meningitis. The changes ceased a centimetre 
from the eye. There were no ophthalmoscopic changes. 

Tubercular disease of the lungs has been described by some 
observers as accompanied by mechanical congestion of the 
retinal veins, and by disturbed vision, but it is very doubt- 
ful whether these are in any cases related to the pulmonary 
affection. 

Ryphii.ts. 

AcQUTRKi) Syphilis. — The syphilitic diseases of the eye, 
during their active stage, commonly come under the care of 
the ophthalmic surgeon. Their consequences in the fundus 
ocnili are, however, among the appearances which the 
})hysioian encounters most frequently in his own work, 
and which often furnish him with very usefid informa- 
tion. A knowledge of these changes is, therefore, of great 
importance. 

In\s. — Although not strictly an ophthalmoscopic sign, the 
evidence of a j)aflt attack of iritis is often first discovered by 
the ophthalmoscope nn^caling the presence of uveal pigment 
on the anterior surface of the Ions. In the majority of cases 
iritis is duo to, and its traoos aro signs of, constitutional 

» •• Ar.li. f. Ophth.," xxvii. pt. 1, p. 2.')!. 
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sj'philis, and the importance of the evidence thus afforded, 
from its frequency and easy recognition, can hardly be over- 
rated. Over and over again it must have occurred to all 
physicians who use the ophthalmoscope, when looking for 
changes in the fundus oculi, to encounter these signs of past 
iritis, in cases in which syphilis had not been suspected, and 
often in which no other indication of it, in history or symp- 
toms, was to be obtained. 

Choroid, — Next to tlie iris, tlie choroid is affected by 
syphilitic disease more frequently than any other part of 
the eye. In spite of the opinions which have been expressed 
by some authorities, there is strong reason to believe that 
disseminated choroiditis, is, in the great majority of cases, 
syphilitic. In its active stage, in which extensive areas of 
white exudation, comparable, in Hutchinson's opinion, to 
gummata, are the conspicuous features, it rarely comes under 
the notice of the physician. In its later stage, in which 
extensive regions of atrophy alternate with scattei^od stellate 
and crater-like pigmentary deposits, and sometimes with 
hemorrhages, it is often met with. It is to be remembered 
that the pigment is deposited in the retina as well, and care 
must be taken to avoid confounding the change with retinitis 
pigmentosa. The choroiditis of acquired sjrphilis may be 
either imilateral or bilateral. When slight the traces of it 
may be detected only in the peripheral pai-t of the retina 
towards the ora serrata. 

Retina. — Isolated syphilitic retinitis is less common than 
syphilitic choroiditis. It is characterized by areas of diffuse 
opacity, parenchymatous swelling, tortuous vessels, and a 
blurred disc. Sight is considerably impaired. This form 
also comes chiefly imder the ophthalmic surgeon's notice. 

Optic Nerce, — Neuritis^ limited to the papilla, is common 
in syphilis, as seoondary to brain disease, but is very rare as 
a primary syphilitic affection, if it ever occurs. Neuritis 
has, however, been met with secondary to a syphiloma of 
the trunk of the qptic nerve. 

Simple Atrophy of the nerve is said occasionally to occur, 

as the consequence of sj^hilis, double, unaccompanied by 

fj *> 
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spinal aymptoms (Gralezowski) J The occurrence of atrophy 
from this cause is not surprising, since there is reason to 
believe that constitutional syphilis is a powerful predisponent 
to locomotor ataxy, in its purely degenerative form. It is 
probable that one half the patients with ataxy would not 
suffer from the disease had they not at some previous time 
suffered from syphilis- This is true of cases with, as well as 
of those without, optic nerve atrophy. Moreover, the loss of 
reflex action of the iris, which so commonly accompanies 
ataxy, may occur without spinal symptoms in cases of con- 
stitutional syphilis, as in several cases which I have seen. 
One of tliem presented also optic nerve atrophy, similcu: to 
that which accompanies spinal disease ; but of such disease 
there were no symptoms ; even the knee-jerk was normal. 

Inherited Syphilis. — The characteristic indication of 
inherited syphilis, which is afforded by interstitial inflam- 
mation of the cornea, and a knowledge of which we owe to 
Mr. Hutchinson, is well known, and does not come within the 
scope of the present work. 

The deeper stiiicture of the eye, which is most b'able to be 
affected, is the choroid, which is often the seat of disseminated 
inflammation, in infancy or later. Scattered areas of 
atrophy may be left, associated with accumulations of pig- 
ment, just as in the form which results from the acquired 
disease. AVhen slight, small roimd spots of atrophy may be 
seen, surroimded with pigment. This form is very charac- 
teristic although rare, and, when the pigment is slight, 
is sometimes, as I have seen, mistaken for tubercles of the 
choroid. The course of the choroiditis is well illustrated by 
two cases described by T. Barlow,"* in one of which the 
autopsy showed also chronic syphilitic disease of the cerebral 
membranes. The choroid presented, in each case, brownish 

• ♦* Journ. d' Ophthalmologic," March, 1872, p. 139. 

* For the eyidence on which this Btatement i« made, fee ** Syphilis and 
Lo«omotor Ataxy,'* ** Lancet," Jan. 1881, p. 94, and the fltatistics of 
Erb there referred to, and also those bmujrht by him boforo the International 
Mtdical Tonpn-ess, 1881. 

-Tnnjs. path, ^h-.," ]S77. p. 287. 
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flecks of exudation without disturbauce of piguieut or 
atrophy. The microscopical examination (by Nettleship) 
showed the chorio-capillaris beneath these flecks, to bo infil- 
trated with pus-like cells, and in several instances there was 
a layer of flattened cells on the surface next to the retina. 
In the other case Barlow traced the progress of similar flecks 
to a stage of atrophy, such as is seen in disseminated 
choroiditis — ^the condition occasionally met with later on in 
life. Several cases of this character have been recorded by 
Hutchinson.^ 

A peculiar form of atrophy of the disc has several times 
come under my notice in children the subjects of this disease. 
The disc has a uniform reddish tint, the edges are not well 
defined, and the vessels are small. There has not commonly 
been any atrophy of the choroid or pigmentary accumulation. 
It is probably secondary to retinitis or wide-spread capillary 
choroiditis. Several times since first observing the connection 
between the two conditions, this form of atrophy has drawn 
my attention to the existence of inherited syphilis, which had 
otherwise escaped notice. Sight is usually impeiired, some- 
times considerably. 

Betinitis sometimes occurs in the iulierited just as in the 
acquired disease. 

Betinitis pigmentosa is, by some, believed to bo connected 
with inherited syphilis, and an instance of the association of 
the two diseases has been described by Swaiizy. l^robably 
deposits of pigment in the retina may accompany the atroj)liic 
changes in disseminated choroiditis, but the conueetiou of 
true retinitis pigmentosa with S3rphili8 is generally considered 
to be very doubtful. 

» One in fiifured in tlie "Ophth. Ilobp. liep.," vii. PI. 4, Fig. 3. Mr. 
Hntohmson has tnigrg^sted that the condition of choraidal atrophy and 
choroidal and retinal pigmentation may occur without an exudative 
stage. 
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Chronic Uueumatism. 

GIu*ouic rlieiimatism has only accidental associations with 
changes in the fundus oculi. Neuro-retinitis has been 
loosely ascribed to rheumatism, but only on the ground that 
it has sometimes appeared to be due to cold. It must be 
remembered that the optic nerve, hke the other orbital 
nerves, may be damaged by rheumatic inflammation at the 
back of the orbit (see p. 165). 

Gout. 

The influence of gout in producing kidney disease renders 
it a powerful indirect cause of the retinal affection which 
accompanies albuminuria. The only morbid changes in the 
eye which appear to be directly related to gout are retinal 
haemorrhages. The frequency with which the subjects of 
" haamorrhagic retinitis " present a history of gout was first 
pointed out by Hutchinson,^ and the influence seems well 
established, although its extent is possibly exaggerated. The 
extravasations may be small, flame-shnped, and scattered over 
the whole fundus. Thoy are usually present in one eye only, 
often the left. Haemorrhages may recur for a long period. 
Hutcliinson belicjves that they may occur in young persons 
from inherited gout. He suggested that their cause might 
be thrombosis in the retinal vein, from whioh Micliel has 
shown that extensive hjomon^hages may residt (see p. 28). 
But the rociuring character of the extravasations in sonn^ 
of Hutc'liinson's cases throws considerable doubt on this 
mechanism. 

Galezowski lias also d(»soribe(l hfemon'hages leaving white 
patches of *' sclerosis " as o(;cun*iug in gouty pei*sons. Some 
WTiters loosely refer to gout as a cause of optic neuritis, 
but I am not aware that the relation is established by any 
carefully obsened cases. 

^ *' Trans. Clin. Sue-." vol. xi. p 132. Sec al-o -Traub. Oplith. Soc." 
vol. i. 1881, p. 20 
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Lead PoisoNmro. 

The eye is occasionally affected in lead poisoning, apart 
from the effects of induced kidney disease. It may suffer in 
three ways. There may be (1) amblyopia, usually transient, 
without ophthalmoscopic changes; (2) atrophy of the optic 
nerve; (3) optic neuritis. 

The occurrence of blindness in lead poisoning has long 
been known. Some well-marked cases were published by 
Duplay in 1834.^ In what v. Gbaefe called " the pre-ophthal- 
moscopic period," the transient amblyopia attracted, however, 
more attention than the graver forms of affection, so that 
Tanquerel des Planches spoke of the amblyopia as almost 
invariably passing away. Optic nerve atrophy in lead 
poisoning was first described by Hirschler in 1866,^ and 
optic neuritis by Meyer in 1868.^ Attention was, however, 
especially called to the affection by the publication of an 
important series of cases by Hutcliinsoii in 1871.* 

(1.) The transient amblyopia, without ophthalmoscopic 
changes, is usually sudden in onset, and may be complete. 
It has been observed in some cases of acute saturnism after 
but short exposure to the exciting cause. It commonly soon 
passes away, and is probably due to a direct effect of the lead 
on the nerve centres, analogous to the temporary amaurosis of 
unemia and diabetes. In one case recorded by Fano there 
was, for some months, a periodical transient failure of sight at 
the same hour each day. 

Hemianeesthesia has been observed (chiefly on the Con- 
tinent) in consequence of lead poisoning. It is apparently 
of fimctional origin, and may be due to the same mechanism 
as the transient amblyopia. The two coincided in a remark- 
able case which has been recorded by Landolt,^ although in 

» " Arch. Gen. de Med." 1834. 

2 " Wien. Med. Wochensohr." 1866, Nou. 6 and 7. It in not easy to say, 
from the account of the case, whether neuritid was pposcut or not. The disc 
Ih spoken of as being grey, and having lost its tran»x>aix>ncy. 

5 "L'UnionM4d.*'No. 78. 

* «* Ophth. Hosp. Rep." vol. vii. p. 0. 

* "Ann. d'Oculistique,'* vol. Ixxxiii. March, 1880, p. IG5. 
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this i^si> It IS very douUfiil wliether the symptoms were due 
mixTxAy to fundioiial ilisturbanco. Hemiplegic weakness, 
homittiueslhoMa, uud amblyopia came on together. The loss 
of iK)\vor lessoned, but the loss of sensibility and affection of 
sight persistwl. Six months later, the field of vision of the 
oyo on the affMeil side presented slight peripheral limitation 
and a wntnd st^otoma with complete loss of colour-vision. 
The othor field presented two concentric annular sootomata 
with partial loss of eolour-N-ision, blue, violet, and yellow being 
lost, red and gnH>n not lost. Acuity in each was reduced to 
i»oimting fingers. The discs were merely greyish-red in tint, 
the veins large. The application of an electro-magnet is said 
to have ivstoreil sensibility to the side, to have restored colour- 
vision, and to have impi-oved acuity, but the scotomata re- 
niainod till the i)ationt resumed his work and was lost sight of. 
(*2.) In amblyopia of long duration it is common to 
find the signs of atrophy of the optic ner\'es. The dises 
aix) sharji-iHlged, pale, and often gi-eyieh, the arteries small. 
It is said that the atroi>hy may be from the first un- 
attended by vascidar changes (Homer). In a consider- 
able n limber of eases, however, which have been seen in 
an early stage, a condition of simple congestion of the discs 
lias b(»en found. Tht» tint is imifomily red, with softened 
edp:es, with llttl<^ or no swelling. Gradually the rodness 
fiules, and a roddisli-grey atrophy results, often with distinct 
while lini^s ali>ng tlio narroweil vessels. Sight has been much 
nlTtH'ted in Jill the recorded eases, the aeullv of vision im- 
]uiiivd, iiiul tlu» field i)n'senting a central or perijjhei-Jil d«'f«^«i't. 
Tiie loss roinnionly progi-esses imtil even quantitative ptacep- 
ti«)n of U^hi may bo loyt. This congestive atrophy is usually 
double, but, as a ca^^^o recorded by Hutchinson shows, the 
affiH'tion ol' Olio <\vo may ])recede that of the other. 

{*y) (>ooasioiiany cases of lead poisoning ya-osont niuoh 
more pnniouiu-od inilainmatory changes — eonsid(>ral»lo ])apil- 
lltis with swolling, obscuration of the edgo <.!' tho disc, 
oonroaliiu'iit of vossols, and haemorrhages, es]>eciallv at the 
nuirpn of tlit» swolUn*:. The arteries beyond Ih.. s\Nolling 
are o<anni(>nly namnv ; the veins may bo distendod or of 
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normal size. An instance of this form of neuritis is shown 
at PI. VII. 6. The affection is almost always double, and 
usually entails considerable amblyopia. There is reason to 
believe, however, that slight degrees of neuritis are not 
uncommon in lead poisoning without any affection of sight. 
I have seen one such case, and the general use of the oph- 
thalmoscope in medical practice will probably show it to be 
not an infi-equent occurrence. Pronounced neuritis may 
subside into atrophy having the characters of " consecutive 
atrophy," leaving a dull- white, full-looking disc, with narrow 
arteries. Or the neuritis may clear and sight be recovered, 
as in the case figured (Case 28). It is important to remember 
that the affection of sight in these cases may be in part due 
to the direct effect of the lead on the nervous system, which 
has been already mentioned. This is the more likely when, 
as in many recorded cases, loss of sight comes on suddenly. 
The transient amblyopia, mentioned above, has been noted 
in association with neuritis^ as well as with normal ophthal- 
moscopic appearances. 

These ocular changes commonly occur in chronic oases of 
lead poisoning, which have presented toxic symptoms for 
some time, often for years, previously, and they may coin- 
cide with an increase of the other symptoms. It must be 
remembered, however, that the manifestations of lead are 
very irregular, and any one may be absent or may alone be 
present. In cases of very recent intense lead poisoning, 
toxic amblyopia and neuritis are apparently more common 
than atrophy. A case in which neuritis, going on to atrophy, 
occurred in a girl of seventeen, after four years' work in a 
type foundry, has been recorded by Hirschberg.* She suf- 
fered also from various ner^^e-troubles. 

In many cases the occurrence of neuritis coincides with 
s^Tnptoms of cerebral disturbance, headache, convulsions, 
delirium,** &c. The case (28 appended) figured in PL VII. 6, 

* A case reported by Strieker from Traube's Climque, and quoted by 
Abadie (** Mai. dca Yeux**). 

' "Arch. f. Augenkrankheiten,*' 1879, p. 9. 

^ This is an old observation. Tanquerel dee Planches described saturnine 
amaurosis as the accompaniment of Encephalopathia and Colica Satumina, 
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presented, at the same time as the neuritis, much mental 
disturbance, and both symptoms passed away together. In 
a fatal cose of this description, recorded by B. Atkinson,^ 
there were no naked-eye changes in the meninges or brain, 
but lead was foimd in it in quantity equivalent to five grains 
in the whole brain. This association of cerebral disturbance 
with optic neuritis in these cases is probably more than a 
coincidence, and the analogous fact as regards albuminuric 
neuritis (p. 191) may be borne in mind. 

The diagnosis of saturnine atrophy and neuritis rests 
especially on the recognition of the signs of lead poisoning, 
the line on the gums, the occurrence of gout, of colic, of 
wrist-drop, and the i^resence of anaemia. It is only by these 
symptoms that the neuritis can be distinguished from that 
of primjury encephalic affections. The possibility of a renal 
neuritis in cases of lead poisoning must be borne in mind. 
It is highly probable that in at least one published case the 
retinal change was due to the albuminuria rather than to the 
lead. Albuminuric retinitis is not uncommon in cases of 
chronic lead poisoning of long duration. 

The prognosis in all forms of change in the optic disc must 
be cautious. It is least grave in the case of toxic amblyopia, 
next in cases of pronounced neuritis, esi>eeially of acute 
course, less so in cases of chronic congestive change, and in 
pronounced atrophy it is very unfavourable. Of fourteen 
cases of various forms, collected by Ijespille-Moutard,^ nine 
progressed to blindness. 

The treatment is essentially that for the general state, 
but local applications, leeching and coiuiter-iiritation, have 
appeared useful in some oases. 

and Htated that in casoh of this kind no material change is to Iw found 
in the bruin. "Traite des Mai. do riomb." 1S39, Tom. II. pp. 211 and 
235. 

1 "Lanwt," 1S7S, i. 7H1. 

' "TlKvscde Pari-V 1S78. 
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Chronic Alcoholism. 

Atrophy of the optic discs, sometimes of one only, some- 
times of both, is occasionally met with in the subjects of 
chronic alcoholism, to which it is apparently due. It is said 
to occur especially in sedentary drinkers, and to be more 
common on the Continent than in this coimtry. Amblyopia 
may precede any ophthalmoscopic change, and is character- 
ized by a central dimness or defect (Forster), very similar to 
that met with from tobacco,^ but said to be more exactly 
central (Hirsohberg) . Before there is recognizable defect for 
white light, a defect for red may be discovered, extending 
from the fixing point to the blind spot and a little beyond 
each. To detect it in slight cases the ordinary colour tests 
do not suffice, since the coloured object should not be more 
than five millimetres in diameter. Extensive loss of vision 
for certain colours, as green and violet, has also been de- 
scribed by Galezowski as a symptom of retinal anaesthesia in 
some cases of chronic alcoholism. It is probable indeed 
that the perception of green is commonly lost as well as that 
of red, both coloui's appearing grey.^ 

A stage of congestion, before the onset of the atrophy, has 
been described by Allbutt and others. The appearances were 
generally those already described as " Simple Congestion " 
(p. 39), uniform redness of the disc, with softened edges. 
The disc gradually becomes paler, and ultimately passes into 
white or greyish atrophy, often with small vessels. When 
the condition of the nerve has been ascertained by micro- 
scopical examination only granular degeneration of the nerve 
fibres has been foimd. I believe that congestion, sometimes 

' It should be remarked that the symptoms here described (in accordance 
with the opinion of most authorities) as duo to alcohol, are believed by some 
to be met with only in drinkers who are smokers, and to be reaUy due to 
tobacco. See Nettlcahip, ** St. Thomas's Hosp. Rep./* 1879. If the fact is 
true that smokers who drink suffer less from tobacco amblyopia than do 
abstainers from alcohol, additional doubt is thereby cast on the influence of 
the latter on causing the same symptoms. 

- Nucl: *• Ann. d'Oculistique," Sept. 1878. 
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with slight oedema, is often to be recognized in the cases of 
chronic alcoholism. It is, no doubt, an analogous condition 
to that change in the meninges which leaves the thickening 
and opacity often to be found after death. 

The progress of the atrophy is slow, and the prognosis 
better than in many other forms : considerable good being 
effected, especially in the pre-atrophic stage of amblyopia, by 
str^'chnia and tonics. 

Id acute alcoholism ophthalmoscopic changes are not com- 
monly present. In one case Jager foimd a condition of 
diffuse retinitis, with numerous hsemorrhages, in a patient 
goffering fi-oin delirium tremens. 

Tobacco Poisoning. 

The occurrence of defective sight from tobacco smoking 
was described in 1854 by Mackenzie, who was inclined to 
attribute most cases of amaurosis to this cause. The subject 
attracted little attention imtil Hutchinson,^ in 1864, brought 
fonvard facts to show that amblyopia, accompanied by slight 
ophthalmoscopic changes, often results from this cause, while 
Forster- and Ilirsohberg^ have demonstrated that the 
affection of sight uniformly presents special cliaracteristics. 
The relation l)etwecn these s^inptoms and tobacco smoking 
has indeed been doubted bv some writers, but must be 
regarded as now among the best established facts of 
ophthahuology.* 

Forster has remarked that the siglit suffers from tobacco 
generally between thirty-five and sixty-five years of age, 
and believes that tobacco is not so well borne during the 
second half of life as during the period of full ^-igour. 
Several of Hutchinson's cases, however, were under thirty. 

» ♦*Loii(i. Hosp. R«-port/' 18G4 ; »ee alwo "M.-d.-diir. Tniiw./* 1867; 
*-()phth. lIoHj). R«'i>.," 1K71 aud 1870. 

• Graofo u. Saniiiwh'H " Hnndburli," vol. vii. p. 201. 
» ♦* Deutsche Zeitwlirift f. Prakt. Med.," 1K7K. 

* For au excelleut n-i^umr of what is known on tin- Huhjecl .S4V Xtttlo.'iliip'j* 
*• Notes on tlu- Diagnowis of Tobaeco Anibly<tpia, .St. nmmas'fj Ho>p. 
Report**," 1.S79. 
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It has been thought that the disease occurs more frequently 
among abstainers from alcohol than among those who take 
alcohol, and some facts mentioned by Nelson ^ seem to show 
that in the latter the affection may come on more slowly. 

The failure of sight is gradual and equal in both eyes, 
imaccompanied, as a rule, with headache or other cerebral 
symptoms. It is nearly always more marked in a bright 
than in a dull light from the increased dilatation of 
the pupil in the latter. The characteristic of the failure 
is the presence of a defect in the centre of the field 
of vision, a " central scotoma," transversely oval or oblong, 
extending from the fixing point to the blind spot, and 
often embracing both. It is a relative, not an absolute 
scotoma; there is dimness, not loss, of sight, and the 
failure is greater for certain colours (green and red) 
than for white. If the defect is slight, the coloured object 
must be of small size in order to detect it. The scotomata 
are symmetrical, or nearly so, in the two eyes (see Fig. 19 
p. 110), and seem to begin most commonly at or near the 
fixing point (Leber, Treitel, Nettleship). Nelson, however, 
has described a case in which the scotoma surroimded the 
blind spot and the fixing point was free. The variations in 
the exact limits of colour fields in different individuals and 
with different degrees of illumination render it uncertain 
whether there is a peripheral limitation of these fields ; such 
limitation is certainly not always present, but probably 
may be in severe cases (Treitel, see also Fig. 18, p. 110). 
The symmetry of the scotomata is anatomical not functional, 
and indicates a morbid process in the orbital portions of the 
optic nerve, doubtless in its axis (see p. 107). In some oases 
a stage of simple congestion, a *^ hazy disc," slight unifonn 
redness, with soft edges, without noticeable swelling, may 
apparently be the first change. Later there is a slight 
degree of atrophy. 

The treatment consists essentially in the removal of the 
cause Tonics and hypodermic injections of strychnine are 
al?o of i\pe, especially in the pre-atrophic stage. Hutchinson 

> "Brit. Mod. Journ«l," 1880, ii. 774. 
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believes the prognosis in most cases to be good, three-quarters 
of his cases having recovered, or presented great improve- 
ment in sight. Age does not render the prognosis worse. 



Quinine. 

Quinine in large doses may cause complete temporary 
amaurosis. Many well-marked cases have been recorded.^ 
The amount of quinine which caused the sjinptoms varied 
from a minimum of 80 grains in thirty hours, to a maximum 
of 1,300 grains in three days. In most of these cases the 
quinine was given for malaria, but that the affection of sight 
was due to the former, and not to the latter, is proved by the 
definite and peculiar character of the symptoms, and by the 
fact that, in some other cases, the patient was not suffering 
from any disease, and the quinine was taken by accident. 
In all the eases the loss of sight was at first complete and was 
associated with loss of hearing. The deafness soon passed 
away, usually in twenty-four hours. The blindness con- 
tinued for a longer time, which varied according to the dose. 
Central \'ision returned to the normal in a few days, weeks, 
or months, but the peripheral vision continued lost for a 
very long time. This contraction of thi? visual field after the 
return of central vision seems to be invariable, and the 
restricted field is usually transversely oval. Colour- vision is 
also impaired. Tlie ])upils are dilated, and during total 
blindness are irresponsive to light, but act to accommodation 
(Gniening). The ophthalmoscope has shown pallor of the 
disc, and in all eases a remarkable diminution in size of 
the retinal vessels, which may be reduced to threads, an<l 
emptied by the slightest pressiu^ on the eye. A cherry-red 
spot at the macula has been noticed (Gniening). Vorhies 

» Giacomini: "Ann. Univers. diMod./* 1841 ; Graefc: " Arch.f. Ophth.,*' 
iii. pt. 2, p. 396 ; Rooaa : ** Archives of Ophthalmology," vol. iii. p. 3, and 
ix. pt. 1 ; Gruening: ibid. vol. x. pt. 1, p. 81 ; Vorhies: ** Trans. American 
Med. A880C.," 1879 ; Michel: "Archives of OphthalraologjV* »• pt. 1, p. 
102 ; and Knapp : ibid. x. pt. ii. p. 220. Tho \tif*t iMijvr containn a very fiill 
diKTiiRKion of the «iibjert. 
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found the choroidal vessels also empty. In the case of 
Qiacomini, three drachms having been taken at a single dose, 
there was loss of consciousness at the onset. In all cases 
a considerable degree of recovery has ultimately occurred. 
In the most severe case (Michel), in which seven drachms of 
quinine were taken, there was no improvement for several 
months, and it was thought that sight was permanently lost ; 
nevertheless fifteen months afterwards acuity of vision was 
nearly normal, although the fields were much restricted. 
The vessels had increased in size, but were still much below 
the normal. Recovery in six weeks has followed a dose of 
five drachms. Whilst the symptoms are passing off relapses 
may be produced by insignificant doses of quinine. 



Other Poisons. 

Silver paisofiing is said to be accompanied by amblyopia, 
in addition to the other symptoms of argyria. No ophthal- 
moscopic changes have, however, been recorded, but silver 
has been found in the eyeball (sclerotic sheath of the optic 
nerve, &c.), by Reimer, deposited in small roimd granules. 
Tlie effect of silver is closely analogous to that of lead. It 
may, as I have seen, lead to wrist-drop, gout, and albumi- 
nuria, and it is therefore highly probable that the same 
ocular changes may, in some cases, result. 

In mercurial paiaatiing amblyopia has been observed ; in 
one case optic neuritis existed,^ and in another optic nerve 
atrophy.^ Of ocular changes in copper and phosphorus 
poisoning nothing is known. 

Salicylic acid may cause amblyopia, but without changes in 
the fundus ocuU. The same effect has been observed from 
salicylate of soda.* 

Sulphide of carbon was the apparent cause of a '^ peri- 
neuritis," ending in partial atrophy, in a case recorded by 

1 Square : " Ophth. Hoep. Bep./* yL 64. 

^ Qalezowski : *' Bcs Amblyopiea et Amauroses Toiiques," p. 141. 

3 Gatli: •» Gaz. degl. Ospital," 1880, i. 4. 
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Galezowski.^ Atrophy of the optic nerves is also seen, not 
very rarely, among the workers in india-rubber factories, 
in which sulphide of carbon is used. 



ACUTE GENERAL DISEASES. 

Typhus Fever. 

Loss of sight has been many times observed during con- 
valescence from typhus fever,* and subsequently atrophy of 
one or both optic nerves has been found. In some of these 
cases there have also been cerebral symptoms, as in a case 
recorded by Benedikt, in which left hemiplegia was accom- 
panied by atrophy of the right optic nerve. In such cases, 
probably, the atrophy was the result of a cerebral lesion. In 
other cases there were no symptoms except those in the eye, 
and a primary affection of the optic nerve appeared to have 
occurred. In some cases these ophthalmoscopic changes have 
been those of simple atrophy, but in others, where the 
affection of sight was first noticed during convalescence, 
optic neiuitis has been found.'* Of the origin of the neuritis 
nothing is known. 

Typhoid Fkver. 

The occurrence of amblyopia and amaurosis during conva- 
lescence from typhoid is well established,^ although rare. It 
may or may not be attended with ophthalmoscopic changes. 
In the latter case, the prognosis is favourable ; the affection 
usually passes away in the course of two to eight weeks. 
The form of amblyopia varies ; anaesthesia of the retina has 

^ Galezowski: "Des Arablyopies et AmauroHOrt Toxiqucs/' p. 141. 

2 In a considerable number of the eascB recorded abroad it is doubtful 
whether the diseaae was typhus or typhoid fever. The canes on which the 
stftt^'ments in the text are founded appear to have been true typhus. 

^ Teale : " Med. Times and Gazette," May 1 1. 1867. C'hisholm : " Ophth. 
Hoj<p. Rep.,*' vol. vi. p. 214. 

* Xothiiajrfl: '* Deut. An'h. fiir Kl. Me<l.," 1S7'2. ix. 4.S(». 
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■ Wn obstTved by Leber, and an ommlar defect in the field 
by Ilersing. 

When ophtbahaoscopio changes have been observed, there 

[ has been simple atrophy, single or double, without preceding 

I milammatioa ; or double neuritis may be present, ending in 

I atrophy, partial or complete, or less commonly, in recovery. 

I Hutchinson has, for instance, recorded ' the case of a boy 

I whose sight failed at three years and a half, two to four 

I weeks after a fever with diarrhcca and headache, a sister 

[ having suffered from similar symptoms at the same time, 

Bymmetric-al neuritis was found, and ten years lat«r white 

I atrophy with small vessels. The neuritis is ao rare that 

I Ijeber suggests, as StoUwag v. Oariou bad suggested long 

p. before,^ that the cases in which it is found may really 

' have been cases of meningitis winch have been mistaken 

for tj-jihoid fever, an error not veiy rare. It must be 

remembered, however, that neuritis does occasionally follow 

other acute specific diseases. It has been thought that 

[ the cases accompanied by hypeiremta of the <lisc8 are cases 

' ooroplii'ttt^d by meningitis ; but meningitis, except as 

secondary to suppuration in the ear, is esoeedingly rare 

in typhoid fever. Sir William Jenner has informed me 

that he has never seen it. It does not appear from Dr. 

L Murchison's work on Fevers, that lie had ever met with 

To infer meningitis in (.nmsequenoe of extreme 

Ideliriimi or coma, is certainly not warranted by pathological 

■iacts. 

Bxtreme narrowing of the retinal arteries, on both sides, 

^with pallor of the disc and loss of sight, was found by 

Heddaens.^ in a oase of great emaciation after typhoid. On 

good food the arteries regained their normal size, but the disc 

remained pale, and sight did not improve beyond ^o. 

Galezowski * has observed embolism of the central artery 
Bof the retina during convalescence from tj^boid. 

"Ophtli. Ho»p. Hep.," ii. 125. 
■' Ophthalmoli^o," Bd. ii. Abt. 1. 1865, p. 082. 
" Monatabl. fiir Augenheilk.," Au({. 18flS. 
■'Trail-i IcoDogrBphiqae," p. 188. 
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Belapsing Fevisr. 

It is well known that eztenave intra-ooolar inflammatioii 
is apt to follow relapsing fever. Trompetter^ found it in 
21 oat of 325 oases, or six per cent. There was inflammatioii 
of the choroid and ciliaiy body with hypopyon, but without 
iritis. There were also opacities in the vitreous, amblyopia^ 
and limitation of the field. Its origin is doubtful. Throm- 
bosis in vessek or embolism from the spleen has been astemed 
as its cause (Blessig, quoted by Trompetter). 



Measles. 

Amblyopia, without ophthalmoscopic changes and ulti^ 
mately improving to the normal, has been seen, as a sequel 
to measles, by v. Graef e and Nagel ; in some cases accom- 
panied by cerebral symptoms, convulsions, and sopor. Nagel 
has also met with three cases of optic neuritis after measles, 
but in the epidemic in which they occurred there were many 
oases of meningitis. In three other cases lately recorded 
by Wadsworth^ there were also symptoms of meningitis. 
As Forster remarks, the commonness of the disease, and the 
rarity of affections of sight in it, show that the connection 
between the two cannot be a very close one. 



Scarlet Fever. 

The frequency with which renal disease accompanies and 
sucoeedB scarlet fever renders affeotions of sight not rery rare 
consequences of the disease. Occasionally, however, they 
arise independently of any renal disturbance. 

XJraemic amaurosis is common in scarlatinal dropsy. It 
comes on suddenly, when the renal disease is at its height, is 

> ''Klin. Honatobl./' April, 1850, p. 123. 

^ '' Boston Med. and Surg. JoumsL** «<»i «^i, p. 636. 
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coQmionly complete, double, unattended by oplitlialmoscopie 
changes, and paaeea away. Occasionally, cerebral Bymptoms 
accompany it — oonviilisione, and, in rare eases, hemiplegia, 
from a cerebral thrombosis or omtoUfim, whieh persists 
after the cessation of the convulsions, and the return of 
tiight. 

Neuro-retimtis has, however, been obBer\'ed to succeed 
scarlet fever when there has been no renal disease or albumen 
in the urine. Betke' has recorded a case in which there was 
great dimness of sight seventeen days after desquamation. 
There was no albuminuria, but a marked neuro-rctinitis was 
found on ophthalmoscopic examination, less developed in the 
right eye than in the left. There was no sign of meningitis, 
past or present. The neuritis entirely disappeared and sight 
was restored in eight weeks, A. similar case has been 
recorded by Pfliiger.' A child, ten years old, became blind 
three weeks after an attack of suarlet fever, the loss of sight 
being complete at the end of three or four days. During 
the fever there had bcou considerable headache. "When sight 
was lost double papillo-retinitis was found to esiet. The 
iirteries were narrow and tortuous, mtli slight pulsation ; the 
veins were dilated ; there was considerable swelling, and 
some Utomorrhages existed. A month later sight had much 
improved, but four months after it was not (juite normal, and 
the neuritis had not entirely subsided. The urine through- 
out was free from albumen, 

It is not uncommon to meet with atrophy of the optic nerve 
after scarlet fever, and the atrophy may have all the aspects 
of a consecutive atrophy. It has been observed in association 
mth the symptoms of a local cerebral lesion, hemiplegia, &o. 
(Loet), but in some cases has occurred alone. Two remarkable 
cases have been i-ecorded by Bayley,^ in which, in two sisters, 
sight gradiuilly failerl some mouths after an attack of scarlet 
fever, without albiiniinima or drf>pny. One became blind 
I idiotic, and the other epileptic. The tint of the optio 

■ "MoliaUbl. fui AogenlieilkuDiIe." Bd. viii. ISOD, 201. 
' •• An*, f. Ophlh.," xxiv. pt. 2, p. 180. 
' '■ Ijiuoel." Sqrt. IS, 1877. 
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discs was " pale but not the bluish-white of atrophy," and 

the fundus in each case showed accumulation of pigment. 

It must be remembered that an intense albimiinuric 

inflammation may leave partial atrophy of the optic nerve. 



Variola. 

Leber has observed diffuse neuro-retinitis in variola during 
the stage of drying of the eruption. In Case 60 appended 
atrophy of one optic nerve appears to have succeeded 
smallpox. 

Acute Rheumatism. 

Acute rheumatism is not usually associated with any changes 
in the fundus oculi. Embolism of the cerebral arteries some- 
times, though rarely, occurs during the course of an attack, 
but embolism of the retinal arteries has not, I believe, been 
observed, except as a late sequel of the resulting endocarditis. 
Schmidt once observed irido-choroiditis (such as is common 
in relapsing fever) after an attack of acute articular rheu- 
matism without endocardial complication^ 

Malarial Fk\ lrs. 

(■lianges in tho i'uudus oculi are present in some cases of 
malarial fever; rarely in the inteiTiiittent of this country, 
but not un(!onimonly in the severer fomis of malarial fever, 
especially in tropical climates. Poneet,- for instance, found 
ehan<res in ten ])er cent, of the cases of malarial cachexia 
in Algen'ji. I'he changes which have l>een r^bsen'ed consist 
of retinal hienion^hages, neuro-retinitis, and atrophy of the 
optic nerve. 

ILoniurrhjiges may occur without other change, sometimes 
in tlie posterior segment of the eyeball, sometimes chiefly 

• •' Arrh. f. Ophth./' na. xviii. 
- •* Auii. <rOruli.>iiqui» " 
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. the ciliary region (Poiiwt). ThroG iiistanoe* of rotijial 

hserattrrhagea in ague have been recorded by Stephen 

UaokeDzie.' One was n young man, aged twenty, who had 

f- one attack of ague on his way home from India, and a severe 

paroxysm immediately after his arrival, The attac-ks recurred 

I daily for a fortnight, when he cnme undpr treatment, and 

I Jiumerous retinal hteraorrhagea wore found, most nimieroiiB 

1 near the disc, chiefly along the course of the larger vessele, 

I espeHally arteries, ivhioh Oicv in plMci^o nbscured (Fip. "i'^). 




Fiy. 2S.— Rtliiisl Hiemorrhnpes in Ap-iie i.Mi 



Iprinkled about the fiuidiLS, and most numerous near the 
J disc, were many small round bright spots, resembling pin- 
V^oles pricked in a piece of paper held up against the light. 
1 The retinal vessels were of normal size, and their sheaths did 
K-Aot appear thiokened. Tliese hfemoixhages were carefijly 
I observed day by day, and were seen to fade away gradually ; 
and, as each died away, it left, to mark its former situation, 

' In a pappr on " Retinal HiemfirrhB(re« ■nd Mebimpmui lui SpnpMiM 

n1 Ague." " Med. Timeti nnd ffai." 1«77. 1 "m iMi.rli in<lpht«l to Dr. 
SCarkPOzie for ihe wooilr iil" fmtn liis pn]ipr. 
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freedom on the day of periodical recurrence was accompanied 
by the hcemorrhage. 

Poncet observed, in Algeria, besides haemorrhages, peri- 
papillary oedema and even considerable neuro-retinitis. He 
also found in tlie retinal and choroidal vessels, large cells 
containing leucocytes and pigment. Neuritis has also been 
seen in one case by Galezowski,* and in two by Hammond,* 
unilateral, with stellate deposits of pigment in the retina 
following the course of the vessels. 

Atrophy of the optic nerve has also been observed to 
succeed malarial fever. It is very rare, however, as a 
consequence of the intermittents of temperate climates, 
although a few cases are on record. After the severe 
malarial fever of hot climates it is not infrequent. Several 
cases are narrated by Galezowski* and by Bull.* The disc is 
white, the vessels are small, and the field of vision is greatly 
restricted. The pathology of these retinal changes is still 
obscure. The retinal ha)morrhages have been ascribed to 
pigmentary embolism, but they are, as Mlockenzie has 
shown, to be found when there is no melanaomia. Poncet 
attributes them to the blockade of minute vessels by leu- 
cocytes. The atrophy was ascribed by Qalezowski to pig- 
mentary embolism. It seems possible that the atrophy may 
be the residt of such neuro-retinitis as is described above, 
and which, damaging sight only during the stage of atrophy, 
attracted no attention during its acute stage. 

Two remarkable cases which have been recorded by 
Ramorius,^ suggest that spasm of the retinal vessels may be 
a consequence of malarial poisoning. The chief symptom 
was periodical amblyopia, and during one of the attacks the 
optic discs were pale, the retinal arteries were filiform and 
almost bloodless, and the veins were scarcely perceptible. 
At the same time there was great congestion of the face and 

' *' Traite Iconographique/* p. 190. 
2 **Trana. Amcrioan Neurological Society/' 1875. 
' Loc. cit. 

* '* American Joiim. of Med. Science/' 1877, p. 403. 
» ♦' Annnli di Ottalmolog^a/' 1877, pt. 1, and *'Ann. d'Oculirt.," vol. 
Ixjtxii. p. 200. 
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eaPB, and a seiiBation of heaviness in the head, Eacli attaok 
WM attended with a eensatiou of coloiired cirulea moving 
from the periphery of the field towards the centre. In the 
intervals between the paroxysms the appearance of the fimduB 
oouli was normal. Bromide of potassium had no effect, but 
quinine quickly cured each case. 

Purulent affections of the eye (choroiditis/ iritis, &o.), such 
OS are seen in pytemia, have been deaoribed iu intermittent 
fever, but are extremely rare, and some doubt may be felt 
regarding the diagnosis of the original disease when it is 
remembered how closely some eases of pytemia stmidate 
intermittent fever. Even tlie influent of quinine, on which 
diftgnostio weight is often laid, is not entirely conclusive.* 



Ekysu'elas. 

Eryaipelaa of the face is aometimefi followed by loss of 
sight and the signs of atrophy of the optic nerve (v. Graefe, 
H. Pagensteoher, Hutchinson, and others). It is produced 
by the extension of the cellulitis into the orbit, and the 
resulting damage to the trmik of the optic nerve by invafflon 
or pressure. V. Graefe luis pointed out that there is com- 
monly some exophthalmos, but this may be very slight, 
and may bear no proportion to the subsequent damage to 
sight. In most recorded eaaea any symptoms suggestive 
of orbital cellulitis have escaped notice, probably from the 
difficulty of the examination. In one, however (that of 
Storey'), there won permanent limitation of the ocular move- 
ments. The loss of sight often comes on rapidly. In one 
of Pagensteehor's cases amaiu'osts was complete at the 
end of fourteen days. Optic neuritis has been seen in two 
eases in which the eyes could he examined in the early stage.' 

' Peonofl: ■'Ceutrabl. (iir Angcnk.." 1879. p. 120. 

' Fur exHmple, In s cane of Uiin Idiul doecrib«l hy L«.iiiIrBbprg. in which, 
ultbong'h quinine cut Hitort Iho nffcrtioii, abiK«iuio» formed, during am- 
TnioKxace, in one toe and the forc-srm. 

3 "Brit. Mod, Joiimul," HanKlS. 1878. 

• LDbinski : "Klin. MooHtabl,," April, IRTS, p. Ifi8 ; PfliigCT of Berne : 
" A'lg'nWinik Bwicht" far I87T; nnd Virchow's " Jiihn^lHTiclit,'' 1S7S, 
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It rapidly passed into atrophy. Usually, however, as soon 
as the examination could be made, there has been pallor of the 
disc and remarkable narrowing of the vessels, the arteries 
especially. Jager' has recorded, for instance, a case in which 
an adhesion of the eyelids required division with the knife 
five weeks after the erysipelas ; the optic disc was grey and 
atrophied; one branch of the central artery and its corre- 
sponding vein were normal, the others reduced to lines with 
white borders. In Storey's case some arteries were bloodless, 
and occluded veins were represented by dark radiating lines. 
In one of Pagenstecher's cases tjiere was a central scotoma 
and also peripheral limitation of the field. Necrosis of 
the nene, less complete at the lamina cribrosa than farther 
back, was found by Nettleship.^ Opacity of the vitreous 
and ^aucoma have also been seen after erysipelas. 

DlPHTIlKRIA. 

The defect of sight which so often follows diphtheria, and 
is due to a paralysis of accommodation, is not attended with 
any ophthalmoscopic change. In rare cases, however, vision 
is defective, apart from the paralysis of accommodation, and 
in such cases one or two observers {e,g,^ Bouchut) have 
found congestion of the disc, simple or with oedema sufficient 
to veil the edges and even, in part, the vessels, and in very 
rare cases an actual neuritis which may go on to atrophy. 
The atrophy may be unilateral, as in one case figured by 
Bouchut. This case, however, was accompanied with partial 
right hemiplegia and defect of speech. The congestion and 
oedema are usually bilateral, but may be more intense on one 
side than on the other. 

Parotitts. 

Transient dimness of sight may succeed mumps, and a 
coincident congestion of the optic nerve has been described 
by Hating. 

» "Trans. Path. Soc./' Tol. xxxi. 1880, p. 254. 
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Tonsillitis. 

In a case of tonsillitiB v. Gxaef e onoe saw signs of diminished 
Uood supply to the retina accompanying sudden loss of sight. 
The known relation of tonsillitis to rheumatism suggests the 
probability of embolism in this singular case. 

Whoopino-Cough. 

• 
Blindness has been observed to come on during the 
progress of whooping-cough, and in one case Knapp ^ found 
the discs white, and the retinal arteries invisible in one eye 
and mere lines in the other. The patient was very weaS, and 
Knapp suggests as explanations, ansemia from cardiac weak- 
ness, or haemorrhage into the nerve sheaths. Landesberg ' 
also observed in one case symptoms of partial embolism, 
serous infiltration into the retina, slight swelling of the 
papilla, a red macula, thin arteries, engorged and tortuous 
veins. Two upper arterial branches were found to be per- 
manently obstructed. In another case he observed ecchymoses 
in the retina. According to Ijoomis (quoted by Knapp), loss 
of sight generally occurs, in this disease, in children who are 
much prostrated, and who commonly die from lobular 
pneumonia. 

Cholera. 

In cholera v. Graef e found that, during the state of collapse 
and cyanosis, the circulation in the smaller, and even in the 
middle-sized, arteries may apparently cease. When the 
weakness of the heart was moderate, the artery pulsated on 
slight pressure with the finger on the eyeball ; but wlien the 
heart was strong this could not be well ])roduced. If tlie 
heart was so weak that the radial pulse could not be felt, and 

* "Arch, of Ophthalm. and Otol.,** rol. iv. Nos. 3 ninl 4, p. 418. 
' *• Med. and Surg. Reporter/' Sept. 8, 1880. 



Ehe second sound of the heart was inaudible, slight pressure on 
f^e eye eaused emptying of the arteries without piilBafioii. 
e veins were large mid dark, visible in the finrat di^dsions, 
e pnpilln was of a pcvle lilac tint. 



Pv.EMiA AND Septicemia. 



The oociuTeiioe of a general inflammation of the eye in 
cases of septiciDmia of various kinds, " metastatic panophthal- 
mitis," has long been known, but it is only during the last 
few years that the use nf the ojihthalmoscope in medical and 
surgical practice has revealetl the fact that slighter retinal 
changes are present in a large proportion of the severer forms 
of these affections, and constitute a symptom of considerable 
diagnostic and prognostic importance, as well as of great patiio- 
logioal interest. The knowledge of their character is largely 
. due to the labours of Hcilwrg,' Roth,- and especially of 
"[itfen.^ All fonns of affodion are moat common in the 
intense septiciemia of puerperal women, but are also met 
IpifJi in other cases. 

Panop/ii/iatmiiui. — The general inflammation of the eye, 
^ pyasmio or metastatic ophthalmia," is usually attended with 
mppuration in the various sfruc'tuj-es — iris, choroid, retina, 
r titreouB — with rapid d(>stniction of the eyeball. It was shown 
1 1^ Tirchow * to depend upon septic embolism, and later 
researches have fully confirmed the fact. Plugs in the vessels 
have been found by Virchow, Roth, and Pleiberg. The latter 
fotmd micrococci in the emboli. It is usually associated with 
the endocarditis which is so common in aeptica>n]ia. A'irehow 
found yellowish granular masses in the capillaries of the retina, 
similar to those which were present in the cardiac valves, and 
he, with most subsequent observers, regarded the cardiac valves 
as the source of the emboli. The condition may, however, ooour 

" -'Med. Centralblatt." 1874. No. 36. 

• "Deut. Zeitodirift (iir Cliirurgie," 1872, p. <71 ; N.igd's ■•JahrpB- 
RJcht," 187a, p. 349. 

'• ClmriU Antml™" for 1876, p. 160. 
" Anrh. f. Path. Aut.," Bd. x. ]Ue. 
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indepdndentlj of any endooarditis.^ Even in such cases, 
howevery the presence of infaicte in other organs, and of 
sappurating thrombi in the source of the septicsemia, demon- 
strated the probability of embolism, although not directly 
from the heart. It is well known that pysemic emboli may 
pass through the lungs and lodge in the general system. 
The septic inflammation excited in the eye may start from 
the choroid or the retina, as is demonstrated by two cases of 
Litten's, in which the process commenced a short time before 
death, and he found plugging in the one case of choroidal 
and in the other of retinal vessels. A case in which the 
mischief apparently commenced in the retina has also been 
described by Both. When the retinal vessels are plugged, 
hsemorrhages in the retina are invariable, as Yirchow demon- 
strated, and the commencement of the process in retinal 
hsemorrhages, with opacity of the retina and vitreous, may 
be watched with the ophthalmoscope.' The opacity of the 
retina depends apparently in most cases on acute d^^era- 
tion. It was found by Both to be merely softened, and 
containing granule cells, although the other structures of the 
eye were infiltrated with pus. A layer of pus has, however, 
been seen on the surface of the retina, and pus is said to have 
been foimd in some cases in the nerve-fibre layer. E^rely, 
the changes have been foimd limited to a small area of the 
retina and the adjacent choroid. 

It is probable that this severe ocular inflammation is always 
produced by the agency of septic organisms circulating in 
the blood. These, in the form of bacterial or micrococcal masses, 
have been found in the vessels of the eye in many oases."* 

The affection is usually single, but in many cases both eyes 
are affected, it may be unequally. It oc^ours only in intense 
forms of septicoemia, commonly not long before death. In rare 
cases it may oeour when the general s^inptoms of the disease 

» Litten : loc. cit. Ciwe 8 ; Meckel : ** Charity Annalen/' Bd. v. ; Virchow : 
"GeB. Abhand." p. 639; Schmidt: " ArrK f. Ophth.," xviii. p. 1. 

' Litten : Caw 8. 

» Kahler: *»Prag. Zeitach. f. Hcilkundc;' 1879, iii., and " Centrahl. f. 
Med. WisB./' 1^80, p. 728; Pomwon : " Arch. d'Ophth. Fran<jai.v;' No. 2. 
Jan. 1881 ; Ho^ch : '* Arrh. f. Ophth./' vol. xxvi. pt. 1, p. 177. 
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arc not advanced, as iii a case nientioneJ Ly Ijitteii, in wliioli 
a woiuftn came to the hospital with one eye in n. state of com- 
plete Hiippuration, but with so little subjective symptom of the 
considembte fever which was found to exist, that ahe was 
univilling to remain. Death occurred some weeks after the 
eye was lost. Ophthaimoscopio esumiuation of the sound eye 
revealed no change for some time after admission. Oue day 
eboroiditis and infiltration of the vitreous was discovered : 
the jMinie day rigors and joint-intlammation occurred, and 
in three day» later the patient was dead. 

SetiiiitM Septka. — Roth has described a peculiar form of 
retinitis in oases of pyaemia, characterized by the appearance 
of small whit« tieoks in the neiglibourhood of the papilla and 
macula lutea, varying in number, and occurring in most cases 
in both eyes. Sometimes small haemorrhages were pi-esent. 
The white spots were found to oonsist of groups of swollen 
nerve fibres, among which were granule cells, fattily- 
ilegenerated capillaries, and pigment granules. The affected 
B[xjt8 were of small size, and showed little tendency to exten- 
sion, or to the involvement of the Wtreous or choroid. In no 
case obsei'ved by Roth was any plugging of vessels discovered, 
or any deposits on the cardiac valves, and he therefore be- 
lieves that the change is due to the chemical alteration of the 
blood, but Kahler found microcoocal plugs. The affection was 
met with especially in cases in which decomposition was 
occurring in iuHomed parts, such as extensive sloughing 
with secondary suppui-ation, and especially in pronounced 
septicromia. It was found also in one cose of putrid 
bronchitis. 

Hetinat htpinoir/inges oonstitute, however, by far the most 
common and most important change in the fundus iu cases of 
septicaemia. They usually accompany the suppurative panoph- 
thalmitis, especially when the process commences in the retina. 
They may also occur in the form described by Roth. But 
they may exist alone, without any sign of retinal inflamma- 
tion, and afi such constitute the most common ophthaimoscopio 
change in these cases. They have been very carefully studied 
by I^tten, in eases of puerperal septicemia, in which thoy 
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nlmost iuTariably oeciir during the last two or tbrco days of 
life. Tbej are always bilateral, round, or irregular in foim, 
and of variable size, sometinies very large. They are oom- 
monly adjacent to vessels, especially veins, but OMaaionally 
are situated apart from visible vessels. Most of the round 
extravasations present pale or white centres, which are often 
distinct as soon oa the hoemorrhage appears. They are recog- 
nized without difficulty, some being always in the posterior 
portion of the fundus. 

In some of the cases in which these hreninrrhagos were seen, 
there was eudocarditiB, but in several cases recorded by Itotb 
and Litten the heart was healthy. There is thus no necessary 
connection between the cardiac and the ooidar condition. 
Moreover, the retinal change appears comparatively innocent; 
no adjacent inflammation is excited. In no case could Litten 
find any plugging of the retinal vessels, and from these 
facts, he ooncludes with Koth, that embolism is not the cause 
of these extravasations, but that they are to be ascribed to 
the chemical change in the blood. This ^"iew is also supportiMl 
by a case described by Leube,' but the same observer has 
recorded another case of septic pyBsmia, secondary to 
double caseating cpididj-mitia, in which retinal htpmorrhages 
existed, and, post-mortem, haeterial plugs were found in many 
other organs. The rotinoa apparently were not examined. 
liosenhach,' however, found a similar condition of multiple 
hieraorrhages in the rotinte of dogs, in which a septic 
endocarditis had resulted from experimental lesions of the 
valves, and he found microcoecal plugs in the retinal vessels 
after death. From these facts wo may conclude that, 
although simple hwmnrrhages usually arise independently of 
embolism, they may sometimes be due to the plugging of 
vessels. In connection with tlie remark, that adjacent in- 
itammation is often not excited, it may be noted that of six 
cases with endocarditis observed by Litten, iu only three did 
the cardiac change present the aspect of malignant ulcerating 
endocarditis; in the other three the valves presented only 
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THE OPHTHALMOSCOPIC BIONS OF I>EAT1I. i-DO 

II oeent- looking vegetintiona. It ia probatle that the endo- 
iis varies in its degree of septic character in different 
of blood poisoning. In several cnses of pysemia similar 
iluemorrhogps huve been uot«d on the mucoiis membrane of 
conjunctiva or mouth (Litteu, L«ube), 

From the fact that the retinal hiBmorrbagea usually pre- 
death by a few days only, they afford important and 
Very grave prognostic information. Now and then they oro 
useful also in diagnosis, since they are apparently not found 
in acute specific diseases, even in those severe cases in which 
cutaneous htumon-hages are present. Litteu mentioivs two 
of women admitted witJi high fever, cutaneous extrava- 
■ations, and cardiac murmurs. One had been recently oon- 
&ied, They had the aspect of coses of septioasmia rather 
Uian of typhoid, but the absence of retinal extravasations led 
to a diagnosis of typhoid fever, which, in each ease, was con- 
firmed by the post-mortem examination. I have seen one 
case in which the presence of retinal hiemorrhages was 
oi considerable assistance in establishing the fact that a 
post-puerperal illness, supiKised to bo typhoid, was really 
fepticsemia. 

The effect of the retinal hiemorrhagos on vision can rarely 
be ascertained with exactness, on account of the general stato 
of the patients, but they appear to caiise little impairment. 

Purulent meningitis sometimes occurs in cases of septi- 
ctemia. In one such case, recorded by Leubc,' there were 
retinal extravasations, but after death intense inflammation 
of the optic nerves adjacent to the inflamed membranes was 
found. 



THE OPHTHALMOSCOPIC SIGNS OF UEATH. 

The stoppage of the heart's action and the consequent 

arrest of the circulation of the blood, which constitute the 

chief events in the cessation of systemic life, lead to striking 

Ldianges in the fundus ocuii, changes which are among the 

■most unequivocal signs of death. Attention was first called to 

' ■■Diut. ArJi. (ur KJiu, Med.." Bd. ixiL IS78, p. ■2li\l. 
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I.— On OriiTHALiioscorKi, 

The quMtion is often asked, whieb of the many forms ot ophthal- 
moscope is to be iwwmmt'nded ? The ingtriunents with a. revolTJng disc 
of lenaea behind the mirror hare praotlUiUv siipurscded the older forms 
Theii great oonTenJcDce more than (omyicn'Mitps for uliKht drawbaokii 




PiK. 27- 



which they possess. The nplifhalmoscopca of Dp Wcckcr (Kig. 27j, 
I.Hndolt. Couper, and othem, are all effioient instrument!, but the mom 
pomplex and heavier forinii are practically leas convenient than those 
which are aimple. An ophtholmMOOpe which I have found to he equal 
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them by Douchut in 18G3,' and they have since been studied by 
many observers, especially by Poneet,* Axlidge," and Gayet.* 
As the heart's action is failing, the arteries may be observed 
to diminiBh in size (Arlidge). On the cessation of its oon- 
tractions, the diminution in their size becomes more marked. 
A few minutes after death the oajiillary redness of the tUse 
disappears, and its surface becomes of papery whiteness, iii 
which, however, the central cup, if present, may appear of 
still more brilliant whiteness. The arteries quickly cease to 
be recognizable upon the disc, appeariikg to commenoe at it« 
edge, Ou the fimdus they are at firat distinct, usually 
narrow, but otherwise of normal appeaninoe. The veins 
may present normal characters, or may, like the arteriea, 
quickly become indistinct upon the disc, appearing to start 
from its edge. Commonly the columns of blood within them 
soon become interrupted and broken up into segments, which 
give the vessels a beaded appearance. The indistinctness of 
the arteries, which is due to their wjntraction emptying them 
of blood, quickly extends towards the periphery, and in the 
course of half an hour, sometimes in ten minutes, they are 
irrecognizable. The veins remain distini^, but in most, c-oses 
the beaded appearance increases. The choroid, during the 
first few minutes, preseuts nearly its normal tint, but this 
quickly lessens in intensity, and the colour which is pre- 
sented depends on the amou"* of pigmentation. In dark 
eyes it acquires a yellow-hrown colour, in lightly pigmented 
eyes it gradually a^eiunos a pale, reddish-yellowish, sometimes 
ft greyish, tint. Commencing opacity of the retina may some- 
times be distinguished, and itiay be accompanied by a red spot 

at the macula lutea, (Gayef), due to its freedom from ojiacity, 

and similar to that seen in embolism of the central artery. 
These appearoTEces persist until, generally after five or 

ax hours, the parogressive opacity of the media preveuts 

further observation- 

' "TWW *<* S'Bnos de la Mort.." 1863. 
' "Awh. »*!>. de MM.," IB70, P- ""■ 
' "WeBt BJ^"* Asylum Report*," i- 1871. p 
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Ill anj" for efficiency, and superior to most for cimvenieiice, simplirity, 
and portability, h that shown ia Fig, 2K, which has been made from 
II design of my own. By arranging the lenses in two Beries, one 
within the other, a number Buifirient for ophthalmoscopic exanunation 
null for the eBtimation of refraction (and even for testing sight for 
spectaclen) in contained in a disc scnrcelv 
wider than the mirror, and the tQHlrn- 
ment is thus rendered compact and very 
convenient for the direct method of exa- 
mination. The pivot of the disc rotatef 
securely in either of two hoiee, one for 
each seriea of lenses, and the disc can be 
Tuovi-d from one hole to the other nttb 
perfect facility, so as to bring either 
rircJc of lenses oppoaito the sight-hole. A 
c^tch arreata each lens at the sight-hole, 
as in most refraction ophthalmoscopes. The 
instrument is made with twenty-four 
lenses, by Pillischer and Son, New Bond 
Stnet, and also, in a somewhat improved 
form, witli twenty-two lenses, each of 
rather larger si^te, by Coxeter and Son, 
Grafton Street Kaat, W.C. 1 have fonnd 
this instrument sufficient for nil require- 
ments, but it hss also been made by 
(.'oietcr in a more elaborate form, with 
a larger number of lenses (27) for some 
special requirements of ophthalmic sur- 
geons (at the suggestion of Mr. Floltleship) 
imd with a tilting mirror (nt the auggrstion 
of Mr. McHardy].' 



II.— ns I.K.UISIKO 
OpHTH; 

It is very desirable that students should 
;arn the use of the ophthalmoscope early 
1 their practical work. As a mle it is 
ne of the last things acquireil, And too 
often it is postponed until the work for final examinations Bbsorhs 
the student, and. in consequence, the use of the instrument is 
often not learned nt all. The urdiuary ward work of the Htndent 
supplies Itim with numherlem eouTcnient oppnrtunitiei of acquiring a 

' I fltid tint the principle of two oirrles of lenica had been 
Biloptcd bjr l^triitg, but the meohsnimii of hii ' ' '' 

much more complex. 
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inowlcdgo of IJie normal and abnormal appearances of tlie fiindnt, 
opportuniticH which are lost if he has not learned ho\r to use the 
isstrnment. 

To ao^re the necessary sldll, it b very dexiraMe that the sttident 
■boitlil ponnesB au instrument, as it is difSoult for him othenrise to 
obtain sufficient practice in its manipulatian. The cost uf an instrument 
|»obablj' prevents many students from obtaining one at the beginning of 
their wnrV, It may, therefore, be worth while to mention that the um 
of the ophthn1nio«cope may be learned, and dexterity with it acquired, 
with an instrument which every student can make for himself at the 
OOst of a few pence. A piece of looking-glass, two inches long by one 
wide, with the eomers rounded off, is all llmt is necesBsry. Paper 
•hould be pasted on to the hack of it, and over one h'llf of the front, 
knd turned over the edge of the glass in the other half, so as to cover 
the sburp edge. A small ho1(> should be made in the [inper at the back 
epposite the middle of the uncovered part of the mirror, and ihe silver- 
ing scraped away at the Kpot. Hy thp covered half of the glass tho 
instrument may be held. With this simple ophthalraovcope, and ■ 
two-and'S-half or three-inrh lena. the fundus, disc, ajid vesscU can lie 
clearly seen. The illumination is, of course, feebler thon with a con- 
cave mirror, but sufficient for the purpose— that of enabling the use of 
the instrument to be acquired. Emmetropic and hypermetropic eyes 
may also bu examined with it by Ihe direct method. 

By far tlie best mode of acquiring deiclerity in the u»e of the 
opbthntmoieope is for the student to attempt to make a sketch of some 
fellow- ptndent's optic disc. The instrument has to be laid down, and 
readjusted at every stroke, and the repetition of the operation under 
the same conditions, will very quickly enable him to do it with an 
accuracy whieh he is much longer in acquiring in the examination of 
patients, when every occasion of use is under different oonditiont. 
In practising upon a fellow-student he has, it is to be preimmed, an 
intelligent subject, a point of the greatcfit importance to the beginner. 
If he in his turn submits to a similar examination, bo wiU be better 
able to exercise considerntion for the patients whom he examines. 
Dilatation of the pupil is unneeusanry, and indeed, nndesimble for thi» 

Artificial eyes are made for ophthalmoscopic practice, and are useful 
the acquisition of familiarily in the adjustment of the i.istnimcnt. 
ongh apparatus can, however, he made, which will answer for this 
^purpose very well, with an ordinary botanical lens of half or two- 
'thinis of an inch focus. Let a diagram of an optic ili"c and vessels 
'be sketched upon a piece of cardboard, the disc tieing alHiut one-tenth 
n inch in diameter. ¥i\ this on the focns of the Icn«. A Imtnuicnl 
lens, the case of which is provided with a hole on each wde, answers 
very well, since a rod can be planed through the holes, anil on the rod 
the cardboard fixed. Place in front of the lens another piece of card- 
board with an aperture to represent the pupil. With this appnmtn* the 
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indirect and direct methods uf eiamination may be prattised, and the 
use of oonvex lenses to maf^if; llie inrerted image. By moving t^e 
diagram forwarda or bat'kwurds, the conditiona of tlie hj'permettopic or 
myopic eje may be obtained, and tbe different effect, on the image of 
the Tessela, of movement of the head can be observed. 



III. — Ophthalmosopic Micbomeikt. 

The meaHurement of the aize of the detail? in the fundni oculi 
presents many praotical difBcolties arising from the variations in the 
length of the eyeball, in the refraotion, and in the accommodatian. The 
employment of any method is especially diiBcult ivhere it is moat 
iranted, in tbe direct mode of examination, in which alone is the magni- 
fication sufEcient to render the exact measurement uf small objects 
posaible.' 

Dondera, in 1N53, soon after the invention of the ophthalmosrope, 
devised an instrument for measuring the details by the direct method. 
It consists essentially in a tube conveying the light to the mirror, which 
ii placed in a small square 1>ox, through nhioh the examiner looki at 
the patient's eye. At the end of the tube next the light, two rods are 
placed, the points of which can be approiimaltd or withdrawn from 
one another. The image of these is seen on the retina when the eye is 
accommodated to the distance of the points. They are moved until they 
correspond, in the image, to the diameter of the object tu b« measured, 
and a simple mathematical formula gives the relation which the actual 
distance between the points bears to the dislnnoe between them in the 
image upon the retina. To make the puoetum remotam of an emme- 
tropic eye eorrespond to the points, a convex glaxs before it may he 
neeesaary. The ioBtrument has never oome into general use. 

For the name purpose it has been proposed, for the observer during the 
ophthalmoBCOpio examination, to look with his other eye at a divided aur- 
face, when the divisions will be seen as if upon the retinal image. But 
for this, as Giraud-Teulon has remarked, the two eyes of the observer 
mast correspond in accommodation, a oonSition difficult to secure under 
the drcumatanees. Landolt' has suggested that the same effect may be 
ohtained with one ejc by employing an ophthalmoscope, the back of 
which refleeta as welt as the front. The diiided surfaeo, used as a 
gauge, must be placed at a certain distance from the mirror (28 cm. if 
the mirror is 2 em, from the eye and the latter is emmetropio), or it may 
be fixed on to the ophthalmoscope, and the divergence of the raya 
oorrwlcd by a suitable convex lens. 



^ A full nooonnt of tbe subjeet will be found ia llie arlide o 
tbalmomotrolDffie," by Snellen and Landolt, in the *■ Hondbuch d. ' 
Augt^heilkundB " of Groefe and Saemiwh (vol. ii. |it. 1], Bad in a punphlet 
on " Le GraiHlsfraneDt de* Images OplithnlmoMCOpifiim," b; L»udoIt. Faria, 
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t of the details of the inverted image is much more 

mplo. It ia only necessary to place the measure in the position of the 

imaRe, >'.«., a certain distance behind the lens. Schneller' adapt«d 

Donders' method by placing; the measurinK rods, or a glass ruled with 

I pBrallel lines, in the focus of the intermedinte lens, which wits fixed for 

the pnrpoae on the end of a short glass tube. Licbreioh' placed in the 

I oorrespoiiding position in the tube of his demonatratiag ophthalmoscope, 

' B plate of glass bearing vertical and borizant«l lines, and so arranged 

that it could be moved forwards or backwards, rotated or inclined, to get 

rid of the rellection. 

I.andiilt suggests the use of a similar apparatus in which also the 
dinphragm in movable, so aa to be placed in the exact position of the 
image, whatever be the refraction of the eye examined. The position 
of the diaphragm is indicated by a scale on the outside of the tube. 
This scale affords a guide to the degree of magnilication and consequent 
Tuluc of the divisions of the diaphragm, according to certain formule 
which are given by Landolt. The instrument is, of course, available for 
relative measurements without this calculation. 

It has been proposed by Rentoti, of Glasgow,! to carry the quadrilled 
diaphragm at the distance behind the lens at which the image is formed, 
by tixing the two upon a rod of wood. I'his rougher method is, of course, 
only nvailabl« for relative measurements. 

I have employed the instrument shown in Fig 2!) for the purposes of 
ophthalmoaoopic measurement, and liave found that it answers both for 




"Arah. f. Ophth.," Bd. iii. iS57, p. 51. 
"Aroh. f, Ophtb.," viu. 1860. ij. p. 13*. 
'■Journal ofPhjiioIogy," Jiraiuiry, iB7f. 
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the direct ajid indirut-t methoii uf eiamination, It coDsista 
Boraen, the taotrul part of which can be rotated. In the middle is ha 
opening, aoross which vertical and horizontal wires are stretched at inch 
distances that of the spaces they enclose one horinontnl correspouds lo 
five verHcal. At the back are two sprinj^ bj which it is attat-hed tu 
the chimney of the ophthalmoscope lamp. This screen being placed 
before the dame, an image of the opening and bare is obtained on th« 
fundus in either the crcet or in the inverted image. In the direct 
method the distance from the miirar at which the screen must be placed 
depends on the focal distance of the mirror, and the condition of refrac- 
tion and accommodation of the eye. It is usually about nine inches. The 
relation between the sixe of the divisions and their size in the retinal 
image — i.e., the absolute value of the dividous as seen upon the retina 
— can bo calculated by means of the formulie t« be found in worlta on 
physiological optics. In order to measure the size of the retinal vessels, 
&(;., the inner part of the screen may be rotated so that the amaller 
diviaiona an* in the required direction for exact raeasnrement. Tha 
inntrunient is made by Hawksley, 30(1, Oxford 'Street. 

I\'-— Os THE ExMiiNATiaN OF CoLoCR-VisroN. 

The furt^ing pages show huw frequently the ocnlar change* whteb 
occur in oerebrai and spinal diseases entail an affection of colour-viaion, 
and that this may precede other damage to sight. It is imporhuit 
therefore for the physician to be cognizant of the methods of testing the 
perception of colours. 

The methods which have been adoptcil for the detection oi cobur- 
blindneai proceed upon three principles. 

I. To ascertain whether the patient can or cannot identify and name 
certain colours. For this purpose colour scjiles have been employed, of 
which one of the best ia that of Galczowski ' in which eleven colours, red. 
red-orange, orange, orange-yellow, yellow, yellow -green, green, green- 
hlua, blue, bine-violet, and violet are arranged in the order in which 
they occur in the spectrum, Kach of these is figured in four degrees of 
intensi^, and, although many of them are not good, the series answers 
its purpose very well. The coloured wools, described below, can ttlau 
be used for this purpoiie. The spectroscope can also be employed. By 
means of a diaphragm ony oolour of the spectrum may be isolated.' 
This method of asking the patient to name colours, as a method of 
aicerteining loss of ookiiir- vision, has considerable drawbacks arising 
from frequent ignorance of the names of colours, and from the difficulty 
of asoertaining, especially in the case of the congenitally colour- blind, 
how tar the terms they use correspond in meaning with the same terms 
at employed by those who puasess normal nolour-viaion. In the case of 
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oolour-UiudnBits, however, eHpeeiiilly when une eye only is 
and in those who previously (ae most women] possessed on 
^.ancurate knowledge of the names of colours, this method poBiessen 
I qKcinl ndvantages which have certainly been uuderratod by some 
I iiecent writers, since il affords information, to bo obtained in no other 
L my, of the charaoter of the perverted sensation of snoh patientK. 

". The recognition of the presence of coIoutb of weak iutonaity with- 
attempt to identify them. This method has been advocated by 
I Btilling, who employs for the purpose the tints whioh are seen in the 
ft ahodoir of »n opaque object in uulourcd light, If, for instance, the 
E tight of a lamp or even of a candle is rendered red by n red gliiss being 
I plaoed in front of it, and allowed to fall on a [liei^e of white paper, Ihe 
I diadow of a pencil upon the paper appear* p'CfU. Conversely on > 
I green light Ihe shadow appears red. This method, however, does uut 
w tho advantages which have been claimed for it. The slighter 
[ tints of Qalciowski'a colour table, or the ooloure<l wools, may be employed 
I in the name way. 

H. The method of examination which is of tlie greatest utility and 
I %bich should alone be employed in the case of those who are congeui- 
1 tally colour-blind, is that of the comparison of colours. The colours 
Iwbiuh appear alike are ascertained, and the existence and nature of any 
(I'^efect are thus discovered. The method was originated by Maxwell, 
r it the ordinary colour charts, if sufficiently extensive, may be 
I employed, although not very conveniently. In the hands of Holmgren, 
«f Upsala, by the adoption of skeins of coloured wool as the objecta to 
be compared, the method has assumed a very oonveuicat uud prautical 

The diwidvaDtoge of the confusion method in, that it gives no iafnrma- 
' tioD regarding the character of the disordered perception in pathological 
(acquired) colour-hlindnesa, and that in such oases the imst eiperienoo 
of the individnal often enables him to clioose with an accuracy which 
leads to an erroneous impression of the degree of the deranged sensation. 
For instance, the girl with unilateral atPiphy and disaeminatct Bcleroais 
[Case 34a), confused pole green and grey, but matched the strongly- 
irked cotonrs (iacluding greens], with perfect exactneHS, Nevertheless, 
10 strong greens appeared to her to be shades of brown or red. With 
i normal eye she recognized their true colour instantly. Again, a 
a with spinal atrophy matched with the pole green a pink and a 
Kilright green. Nevertheless he could identify all reds as such, and bia 
niKBtricted red field oould be mapped out, but he could not identify a 
■•ungle green, and no field for gieen could be discovered. 



' A dencriptiaQ uf thiB method, then new, was given iu the first eititian 
Rof this work, butBtnccthe method is now well-known, n detailed acoaiiat 
nof it is supiirfiuuuB. I may obrarve, bowever, that I Knd a piece of cord mi 
ft-iwbieh an> squuroa of the colouni to be eompiired, and n bar of the etandanl 
" pompttrinon, muah more convenient Ihan the wouli*. 
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Case l.^f'nriM of the sphenoid tune; ihtcentHiig neuritii, at /tral 
unilateral; mtmingitit ; death; nicropty.' (PI. ITI. Figs. 1 and 2.) 

LrDiA II., Aged suteeu, applied tu Mr. McUardy, at the Soutli London 
Ophthalmic Hospital, in July, 1875, on aouuuDt of dimneBs of sight in 
tho left eye, of a fortuight'a duration. Signs of intra-oraniitl minchief 
being pre&ent, ho kindly sent her on to me on July 13. 

Family history irreleraut ; [irevious health not good ; a Buspioion of 
lurig nuBchief. A year and a half earlier a troiiblesomi.' alveolar ah«ceu 
in the upper jaw. Some months ago she had a fall and Btruok lier 
head, hut no notice was taken of it. Much headache for the last two 
months, lef^ frontal region, constant with paroxysmal exacerbations and 
superficial tandemeas of the head ; the pain sometimea passed orer the 
head to the back, and to the ears, and down the left cheek. Whoa 
seen, no symptoms of paralysis could be detected. So affection of bear- 
ing, Pupils equal. Vision, right eye M. Left eye, quantitative per- 
ception of light only. The right optic disc and vessels were in erery way 
normal ; the physiological onp large (PI, lU. Fig. 1). The left eye pre- 
sented well-marked neuritis (Fig. a). The edges of the disc were veiled 
by a greyish-red striated swelling, over which the Tessola curved ; the 
veins were concealed beyond the edge, but neither arteries nor Teins 
were concealed on the swelling itself. In the centre they passed into k 
depreaaion, in which n narrow whit^j area marked the position of the 
central cap. which was almost obliterated. Her cheat presented signs of 
old pleurisy, but no evidence of phthisis. Next day the pains increased 
in aeverit}-, atd were felt in the face, nose, ears, &c. Some vomiting 
occiured. Two days afterwards, she was admitted, under my care, into 
the Queen Pqaare Hospital, alight drooping of the left upper eyelid, and 
defective action of tie left superior rectus, having come on. During the 
next day or two the pain continued, and Bhe was restless and somewhat 
■•btuse. Temp, 99°. On the 18th the right optic disc was still quito 
normal. On July 10 the somnolence increased, and on the 20Ui it waa 
with difficulty thai she conid be rou<wd. She frequently put her hand 

' Condensed from notes taken hj Dr. Allen Sinrjrc. 
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to her head luid uttered expreuioni uf pnin, Her temperature' hnd risen 

tu lor, the pulse varymg between 96 and 98. There was retention of 

urine. Paralj-siBof left third nerve not greater, but left pupil widely 

^ dilated. The right optic disp was found to present diatinot aigas of 

■neuritis ; the peripheral part HwoUen, groyiBh-red, margin obucured, and 

rtlu uentral cup encroached upon. In the evening the temperature rose 

fo 102"; next morning, the 21st, it was 101°. Apparently more 

consciouii but not speaking. Almost complete poratyds of the right 

arm and leg, with slight rigidity (inereaaed by passive movement), and 

diminished reflex action. Optic discs ; little ohungc ; the central 

depression still not quite obliterated. The pupils nearly equal, (;in 

~ ' I I'l thu fight pupil was the lorgtr \ fate alternately Hushed and 

I ; no ticl\t cirSbralt; unconscious. Left arm and leg moved less 

n formerly. Temp. 103°. During the day the patient's condition 

ud temperature wore nearly the same ; but she gradually became 

maker, and died ciirly the next morning. 

Xtrfopity (confined tu head). — Dura, mater injected : pia muter over 
owiveiity intensely hypencmio, most bo over left froDtoJ lobe ; tint, 
bright red ; in places aemi-opoque, hut no lymph or trace of tubercle ; 
an exccsH of subarachnoid fiuid. Changes at base similar, but more in- 
tense. On left optic nerve, in front of cbiasnut, was a small lump, the 
size of a jH'a, soft, greyish-red, situat^td just behind optic foramen. It 
had to be cut through before the nerve could be removed. On mi<.>ro- 
Bcopio examination it was found to bo composed of lymphoid corpuscles. 
The nerve at the spot was surrounded by pus, which did not, however, 
extend through the optic foramen ; nor was there any abnormality about 
the contents of the left orbit. The nerve and ohiasma both appeared 
considembly swollen. On removing the dura mater, a small collection 
of pus was found beneath it, over a piece of rough, c&rions bone, about 
the size of sixpence, extending from one aide of the body of the sphenoid 
bone to the other, in front of the sella turcica. It had no connection 
with the ethmoidal cells. No coagulation in the venous Binuses, includ- 
ing the CBvemous. The vessels of both hemispheres were fall of blood. 
There was alight distensioa of each optic sbcath. 

Reuasks. — By an accident the optic nerves were thrown away ; but 
it is probable that the neuritis in the left eye was the result of the propa- 
gation downwardH of the inflammation of the trunk. The oSeotiou of 
sight was out of proportion to the inflammation of the papilla. That of 
the right eye come on when the meningitis was developed, and may have 
been the result of this, or of the cstension to the right nerve of the 
local inflammation wlueh lighted up the meningitis. The disease of the 
sphenoid bone was perhaps the result of the fall which occurred Kime 
months before the symptoms eame on. 




ClsK -l.^Jipiltiiil'J'urm atlackn begiiiHiitg in llm riyht hand, li-y, ur the 
throat J double optic Hruril>» I partial right hemiplegia ; uHtlaadinfM <(f 
both armt, foUoieed by paralygii of all four Umbt; death; ekrome 
meningitia vf hfl hemiiphere ; tumour I'n tpinai card. (PI, U. Fi(t. I.) 

Habriet p., aged twenty-fivo, ungle, sc>lioo1miBtreiiB, cjune nndcf 
treatment at the National Hospital for the Paralysed and Epileptic, in 
August, 1870, sutFeriag from epileptiforn attacks. No familj or 
peraonal historj of neuroMs. phthisis, or syphilis. The left leg wna 
weak from infaao.v, and was generally smalkr than the other. 

First Byniptoms of illness ooeurred ninemonths befure heradmisaiou — 
a Buddeu, strange seiisatiuu, something like " pins and needles,'' in ttie 
right arm, comroenciog in the index and middle fingers, ani) spreading up 
the arm to the right side uf the fai;e [right side of lips and cheek). Thewi 
attucks Imd reuum^d siuue about once a week ; of lat«, however, thef 
generally commenced with a eough, and a sensation in the thrvat, 
spreading over the rest of the mouth und the half of the fuce, then felt 
in the forefingvT, and passing up the arm, and down the side of the bodjr 
to the right thigh, sometimes going below the knee, but not often. She 
turned to the right until she full, then the right arm jerked, and both 
legs, but the state of the left arm was doubtful. Consciousness was 
sometimes, but not always, lost. Of late, there had been some difficulty 
in speech, especially after an attaek. Often she could not find the word 
she wunt«d. Her mind was unaflectt'd. 

In January, IH7l,it was found that the right side of the face, and the 
right arm und leg, were becoming weak, and that there was distiaot 
optic neuritis, each optio papillu having a soft outline, the swclUng 
distinct, red in the centre, greyish in the periphery ; the veins Iftrge 
and tortuous ; arteries of normal n^e ; the aurfaoe stiiat«d. Vision : 
right, No. 1 Jager ; left, No. 2, Fields : normal in right eye i left, a 
little limited on nasal side, The tensittionB continued, sometime* uf 
similar character to the previous attacks, beginning in the lips and fade, 
and passing down to the shoulder, to meet a similar sensation commenc- 
ing in the hand ; wmctimeB, however, beginning in t^e foot, and going 
up the log, and occasionally felt in the right side of the trunk, and not 
in the limbs, sometimes in one part, sometimes in another. Frequently 
the sensation began. with a sense of a boll rising in the throat instead ol 
the cough. During March she had much pain in the temporal regions, 
extending to the ears, and stooping cAused transient dimness of sight. 
Right arm still weak nnd slightly le»s senaiti ve to all forms of stimula- 
tion. Frei|UL-ut attacks of transient amaurosis. In the beginning of April, 
sight began to fail. Kight. No. 4 Jiigcr, and left, No. 6, on April fi, and 
the limitation of left field involved nearly the whole right half. The swell- 
ing of the discs hod increased considerably ; the veins were large and tor- 
tuous, and both veins and arteries were concealed near the edge of the disc. 
(>n April 6: right. No. 8 Jagcr : left. No. 12. The defect in the It-flfield 
had exhindcd n little hi-ynnd the mid<Ili> line in the upper half. (>n ' 
Apiii 7 ihv [lain wa* wvrre in Iht head (otupiil) and back* ol eves. 



I 



CASES. 267 

EieverEl mure ■' leiuatiuiu." Vision : right, No, 6 ; left, Ko. 18 Jager. 
Only one-third uf tho left tteld remiiiiied— a sector, tlie apoi at the 
fixing point, and the left edge in the vertioal meridian. In the right 
eye there was a laaa of one (lowi'ir and left) half of the field, the limita- 
tion boing an oblique line, and the loss above fulling short of, and below 
extending beyond, tha vcrticul meridian. Pulse infrequent {50 — 70), 
and •ometimes irregular. The tight gradually failed, until, on April 1, 
■he could only aeo a large objectdunly in each lower and outer quartera of 
the fields. The diBOs were now beooming paler : the swelling Htill great, 
and veins full. Pupila varied inaite under examination without obvious 
cBuae. On April 17 I had an opportunity of watching a fit. It com- 
menced with twitching of the right side of the mouth ; then the first and 
fourth tiugci-s of the right hand baeauie flexed and rigid, and almost 
uiraultaneously the whole of the rij-ht nrm and leg became rigid, and 
then jerked in clonic spasm. Immediately afterwards the left side 
became rigid and jerked, although to a less extent than the right. The 
t'eature« became dusky, respirations infrequent and laboured. C'un- 
Hciousneas was loat during the lit, and obsuured for some time afterwards. 
Her pulse just before the fit was 80, just afterwards 60, and irregular 
in rhythm : an hour afterwards it was 80 and again regular. During 
the next few weeks the '* sensations " continued, and several other 
convulsions ooturred, similar to that described. The puin in the left 
side of the head, forehead, and temporal regions, became verj- acute; 
sight oontinued about the same ; temperature was about 100°. 

In the beginning of May she had many sensationa which began in all 
the toes of the right foot, and in the hand. Her sight now improved 
considerably in the outer part of each field. Right eye oould spell No. 
16 and left Ko. 12 Jager. 

In the first week of June there was rapid loss of power lu the right 
arm and leg. Any movement could be executed, but very feebly ; 
senantion became duller ; some difficulty in guiding the movements of 
the arm. Tlie sight rapidly failed, and the right eye beoame quite 
blind, and vision in the left qualitative only. Occasional subjective 
Hashes of light, especially before the left eye. The optiu discs had become 
much paler, and now presented reddiah-white swellings, depressed in 
the centre; veins smaller; arteries partiaUy concealed fPI, 11. 1). By 
the middle of June the arm could scorrely be moved. "Sensations" 
continued. In the beginning of July she complained of constant 
"numbness" in the second finger of the Ifft hand; sensation not 
notably lessened upon it. Power in the right arm then improved a 
little, but its movements bet^ame still more unsteody, and some un- 
steadiness in the movementH of the left arm was noted, no that she 
became unable to feed herself with either hand. On July 1 1 she waa 
observed to be very dull and heavy, and was ordered to liu in bed. 
Towards evening she was found to have lost all power of moving her 
arm^ and Ifgj. fihe was very lethargic but not rnmaluse. Next day 
hhc «ah iinronhciouA, and on the lollowinf: Aa} i>lii' dii'd, 
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After (keath it was fuuud tJiat the pia mater was much iJiickeiied and - 
adherent oTer the centra] portion of the loft hemiaphere, M[ieotsU}' 
uver the ascending frontil uonvolution. and to a leaa extent orer tiie 
posterior portion of the ascending frontal convolution, and over the 
ascending parietal oon volution —tiie maximum change being about ti 
middle of the ascending frontal. Ilen^atli thi; thickened pia tnata 
indurated tissue extendeil into the substance of the oonvolutJoDS, 1 
there was no diatinot growth ; under the microKcope the large t 
itflls of the convolutions were mingled with fibre cells, apparently fi 
chronic inflammation, 

In the spinal cord, oppuRlle the 7th and 8th cervii 
tumour, Bituat«d in the middle line, apparentlj' commencing behind the 
grey commisBure, but ha^iag a transverse diameter about two-thirds 
the norma! width of the cord. It had destroyed the anterior part of lie 
posterior columns and adjacent grey matter. It had the aspect i 
structure uf a syphilitic growth. 

Rehasea. — It was thought during life, from the patient's 
stances, that syphilis oould be with certainty excluded, and i 
syphilitic remedies were given. From the post-mortem appearanoei, 
the lesions were probably syphilitic. The spinal growth waa identical 
in position, appearance, and structure, with one met with in a case of 
syphilitic disease of brain (chronic meningitis and growth) which 
I have published in the "Patholopeal Trail sac tions." Vol. xxviii. 
p. 2S1. In each case the spinal growth occurred at the end of * 
life, and waa evidenced only by weakness, before unilateral (from 
cerebral disease), becoming bilateral. In the above case the uvcasional 
"anra" in the left arm was probably reflected and of cerebral origin. 
The paralysis of the right arm was doubtless due to the cerebral disease. 
The unsteadiness in movement which occurred late, in both arms, was the 
first eTidenoe of the disease of the posterior columns of the cord. Tho 
case is chiefly interesting, in its ophtlialmosoopio aspect, us evidenoe that 
unrestrained local meningitis, of long duration, may lead to optic neuritis 
OS intense as, and very similar to, that which ocoumpiinies tumour. 
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Cask ii.~Subacule rerebra! ut/mpfami; yaralyiit uf both auditory, 
rifiht n'rfh, and partial of right /acial nrrvej general veaknctt of linAi/ 
optie papiltitit; hifperpyrexia; tumour in front of and involving eorpora 
qnadrigeminaj deicending nturitii.' (Pi. HI. Fig. 3, XIII. 4—0, XV, 1.) 

Robert P., aged twenty-four, unmarried, a polioe-eonstablo, admitted 
into University College Hospital on July 30, I87S, with aubaonta eenbnil 
aymptoma. These had come on after several days' CKposuro to hot nin,- 
bnt he had complained of headache for a month previously. Sewre 
headache, and mental dulnesa. with paralysis of one sixth nerve, wpre 
the symptoms on admiisinn. There was no delirium, eonvnlaioo, <X 
paralysis of limbs ; no ofteotion of special sentes. The right 

' "Ijiuicxrt," Httn^h 1.5. 1970. 
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rcetus WHS paralysed, but not completely. PupUs equal. Vision ooold 
not be ascertained. There was no fever ; bowels coBHtipated. No hist«ry 
of syphilU could be asccrleincd. 

On August 12 it was impositiblo to obtain any unswers to qnestions, 
altlinugh he did what he was told. There was optin neuritis, moderate 
in degree, equal in tlie two eyes (PI. III. 3, and dcacription). 

These symptoms continued nnth very little change. HuriDg the next 
week he gradually became absolutely deaf. About August 20, first 
retention, and then int'untinence, of orinc come on and continued. The 
pnlse. proviously 70 — 80, became infrequent (flO — 60), On August 24 
bis temperature, previously normul. rose to lUO", and continued to the 
end of the month varying from 99'5' to 101°. Tbe swelling of the optic 
disca became more coneiderable, but there were no ha^morrbages. Two 
or three wbito spots, irregular in shape, were visible in the retina, juat 
beyond the edge of tbe swelling, on the outer side, above and below. A 
trace of albumen appeared in the urine; no sugar. From this date the 
patient was in a state of almost constant semi -coma, and the elevation of 
temperature was greater. vnryiDg between 102° to HJi". He was observed 
also to move his limbs very little, hut there was no loss of sensation to 
pain. The right side of the face was, however, moved much less than the 
left, and was evidently paralysed, chiefly in the lower part?, juHt as in 
the facial paralyMs of hemiplegia. ObservationB on the pupils were 
unfortunately interfered with by the previouB application of atropine. 
nia pulse became frwiuent (90- IIMI) and irregular. The paralysis of 
the sixth nerve was tlie same; no other ooolo-motor paralysis could be 
discovered. On September 7 the temperature was 104 ■fi", but on the 8th 
it rose to 106°; r&les were beard throughout tbe chest; and he died, 
apparently from exhaustion. 

Nerropwij. — A siirconialouB tuniour was found lying between the 
posterior portions of the optic thalmni, above the crura cerebri, and in 
front of the corpora quadrigemina, which were invaded and otherwise 
damaged. The tumour was lobulated and iiregular in shape, and 
measured an inch and a half transversely, and three-quarters of an inch 
from before backwards. From its middle a long pedunciJated process of 
growth extended backwards above the tentorium. It measured an inch 
and a half in length, and about half an inch in its greatest width, the 
base being about a quarter of an inch wide. Ho trace of the pineal 
gland could be fonnd, and this pedunculated grontb appeared to have 
formed in it. The tumour had invaded the corpora quadrigemina, 
destroying tbe whole of the left anterior tubercle and the inner half of 
the right, extending a little below tbe level of the iter. Backwards 
from this point it extended a short distance only along the Iter. The 
right posterior tubercle was normal; the left flattened by pressure. The 
growth had damaged the mo^t superficial fibres of each rrus cerebri, the 
left much mor<' than the right. It had not damaged the optic thalami, 
although contiguous and adherent to their inner snrfares. -Slight traces 
of meningitis were found beneath the orbital lobules, but not elsewhere. 






270 MEIIICAI. nl-HTfULMOSturV. 

No damage to the nerves at the base eonld be discovered. The ventr 
-were distended. There was no distendoD <if the uheaths of the optii 
nerves. 

MirroKopifitl examinalion of et/et. — (See Plote XITI. Fig». 4- 
XV. Fig. 1, with dew-ripfion.) 

Remarks.— The onset of this patient's symptoms after exposiire to 
hot sun, and their subitcute character, led to a frequent bedside dtBon: 
trion of the qnestlon whether they were due to chronic meningitis or 
tumoiiT. Always, against the theory of meningitis, were the facts that 
there was nu history of acute onset, and that the symptoms pointed to 
the base of the brain as the seat of the disease rather than to the 
— the convexity — in which the meningitis of insolation commonly i 
The ophthklmoBCope did not help us, because, although uenritiswi 
sent, it was modorate in degree, the swelling being slight Itwi 
neuritis as is met with in chronic meningitis. I'he necropsy showed that 
although there was a tumour, there was also slight — very slight — 
meningitis contiguous to tlie optic nerves, and the miaroseope proYwd 
that the neiiritia was really "descending." The most noti^woKhjr 
symptom in the case is the paralysis of the uudit.ory nerves. Theuxtlt. 
nervewas probably damaged by pressure, raralysisof the sixth 
aignifieance than that of any other cranial nerve, on account of its ex- 
posura to pressure by its course over the most prominent part of the pona. 
As regards the auditory nerves, no lesion of the trunks could be found tej 
explain it. They were perfectly normal, and there was no trace of lymphi 
or of prensure. A possible explanation may be that the paralysis wm 
due to the dam^e to the most superficial fibres of the tegmentiun of tha 
cms cerebri. If these contain thelihres from the auditory nerves, the 
symmetrical paralysis would be oxphiincil, Binwlbcmost superKoial fibre* 
of each were d«mage<I. 

e*8E 4.— PaiWynw of right arm, with doiihir optir neurUa ; eoneui- 
siW atUiekn; deftHof iperrh ,- mfiilal lUrnngemfinl ; dnuble hemipltgia ; 
ilfath; malt* nf iild fratiure$ of tkuU ; iiiftammalory growtkt in riglU I 
end kft hemiipheret / oldchrontc meninffitii; ivuputar dimase ; tafUiti 
nf botf, crura t^rthi-i.i {PI. VI. 2, XVI. I.) 

TtonKRT p., ag«l forty-nine, oatUe drover, admitted into the Xntinnal I 
Hospitiil f.ir the Paralysed and Epileptic under my care, Xovembtrr 18, 
1STR. with weakness of the right arm of two weeks' duration, he having 
hod a left -sided onviilsion and some mbsequent weakness of the left 
side four months previously, with mnch owipital headache since. Thera I 
was a doubtful sj-philitic history. It was subsequently nscertained that j 
nine year* previously h^ had received severe injuries to the head in a fight 

On admission he was intelligent ; speech drawling, but othirwise un- 
iiffeot«d; no paralysis of face: considerable weokneu of right ann, ili^t J 
of leg. There was well-marked double optie neuritis. (fVe PI, VI.3 ai ' 
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t^Mniption.) Thp chsnu^es were more markfld in the left eye than in the 

I light, v., ^ each ; no hetniopin ; urine free from albnmen. For a fort- 

[ night he improTed. Then he manifested some mental wcakneBs, andcme 

I day, after an hour's speecbleoFnesB, he had a (vnvulBion, beginniag in 

I the right side of the face aud right am, extending to the right leg and 

I then to the left limbs, and lasting twenty minutes, snecoeded by in- 

■.WeBaed weakness and nmehheadaehe. For a fortnight afterwards he had 

h pain and disoomfort in the arm, aecompanied by delasiona that hs 

A being beaten or bitten. Some improvement occurred, but towards 

le end of December the mental disturbaDce increased. He had some 

I speech, often using wroug wards, and being unable, except 

p^th difficulty, to tind words with which he was familiar. The ophthal- 

■ nwncopio appearances contiuned unchanged. The weakness in the arm 

Kjlicreascd, and extended to the face and tongue. On January 12 he be- 

i-comatose, with evidence of complete right hemiplegia, and in 

P.m few days of left hemiplegia also. He died on January 17 with signs of 

I.eangestiTc pncumoDia, the tcmperatare rising on the last day to 106-2°. 

At the post-mortem examination the soars of two fractures of the skull 

Kirere found, ono on the right side and one on the left, and beneath these 

diira mater was adherent, and on the surface of the convolutiona 

a firm cheesy substance like cnaeotis tubercle, J to J inch deep. The 

•Tens damaged were the posterior and upper comer of the right parietal 

lobe, and on the left side, the middle third of the ascending parietal 

convolution, and the ascending frontal in a smallerext«nt, the lower half 

■nd upper fourth being normal. Both posterior communicating arteries 

were much diseased, and indurated tisane surrounded the divisions of 

the internal carotid- Outside and above these, in the lowest part of each 

internal capsule, at its junction with the crus, was a focus of recent 

hemorrhagic softening, the siie of a small nut. The left Sylvian artery 

was also surrounded by indurated tissue, and adjacent to its posterior 

branch was a small focus of softening beneath the inferior extremity of 

the aseending parietal convolution. In the upper part of the pons was 

another very minute focus of commencing softening. 

Tnder the microscope the optic popilln)(Pl. XV\. I) were found to pre- 
sent considerable swelling, with steep sides and a large central depression. 
In each eve the top of the swelling was 1 mm. above the surface of the 
choroid, and the prominence commenced on each side about I -.1 mm. from 
the edge of the choroid. The diameter of the swelling was in eaoli 
eye nearly three times the diameter of the sclerotic ring. Thi* 
retina was displaced on each side about 0-8 mm. from the edge nf the 
choroid. The choroidal pigment-epithelium had disappeared on one side 
(the right in PI. XV'I. 1) in the area from which the retina was dis- 
placed. At its commencement the nuclear layers of the retina were 
thickened for a short distance. The central vessels showed no evidence 
of compression in the sclerotic ring or behind it. At the height of the 
papillary swelling the vessels were some distance from the surface, 
which they approached towards the outer side, and beyond its edge the 
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veiDa formed one or two vertioul curves in the substance of the thiokenetl 
nerve-fibre layer, the lowest part of tbe eurrea entering and disturbiiif; 
the nuclear layers {shown on tbe left hand aide of the fig^ure). In tlie 
Kubstant^ of the swelling were many nuclei, grouped especially between 
the bundles of nerve fibres, and towards the surface — not specially ac- 
nimnlBted about tlie TasFtels. The nerve fibres were irregularly awollsD, 
and separated by apaees which were clear (even in glycerine prepBratiooa) 
and probably due to (edenia. Scattered through the swelling were large 
numbers of irregular, more or less sphsrioal and oval bodies (PI. XVI. 2), 
containing gmnules and irregularly-nhnped globules of highly-refraoting 
substanee, no doubt fatty and resulting from tbe degeneration of Ui« 
myelin. Some of these were distinctly formed by the junction of drop* of 
myelin. They were aggregated in groups, and were especially numerous, 
adjacent to vessels, and in the portion of the swelling which hod dis- 
placed the retina;. They had evidently given rise to the white patehca 
observed during life and shown in PI. VI. 2. The retina w&s, for the most 
part, normal ; but some of the veins were greatly distended and tartnons, 
their tortuosities disturbing the nuclear layers (PI. XVI. 3). Behind 
the eye, the optic nerre presented, throughout its course, targe numbera 
of nuclei, espeoially abundant towards the surface in front of the coro- 
misBUre. The sheuths of the nerves were slightly, but not much, dis- 
tended. The optic tracts were found to contain a large eicem of nnclei, 
and these were in places aggregated into dense masses, many of them 
larger than that shown in PL XVJ. 4. Some of these were distinctly 
around vessels. 

Remarks.— The patient died frmii the effects of vascular disease — 
symmetrical softening at the enpansiou of tbe crura into the internal 
capsules. The vascular disease was dibtinrtly the effect of previous ad- 
jsoent inflsmmatioD, no doubt traumatic. The paralysis of the right arm 
was doubtless the result of the inflammatory prrowth over the ascending 
parietal and frontal convolutions. The growth had in its aspect nothing 
syphilitic, and symptoms were uninfluenced by iodide or mercury. 
The position of tbe growth and that of the similar mass on the otber 
side, clearly indicated thetr origin in the damage produced by the blows 
which had fractured the skull. The optic neuritis was probably due to 
these growths, perhaps in part also to the old meuiDgitis, although tbe . 
interval since the active inflammation renders it difficult to ascribe the 
neuritis to the basal changes. The alterations in the optic nerve*, com- 
missure, and tracts were, however, very eonsidcriiWe, 

Cask 3. — Fiipiic rnrrhral »ymplom» tcilh -ptie neiiritii (left), oniV 
'eid*arr <>J an intra-orular ffrowlh {riffht), found aJUr r^eitum te bf 
luiereuiar ; tlrath a yeitr lalrr ; tiihrrcvlar greielh* in errehrum anii 
rtrebellum.' 

Eksk.'H' y., aged seven years and ten months, cinie nnder Dr, 

s of it, I am 
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Ttarlow')! care at the HospitiU for Siek Children in January, 1877, on 
nccount of pain in the right leg, and occasional headaches (six months) 
and vomiting (one month). He improved under troatment, the 
sympt«m9 oontinuing, although slighter. On March 5 a peculiar ro- 
llectioD from the right eje attracted notice, and it was found that an 
opaque greyish hody occupied the lover half of the fundus, branching 
retinal vessels being visible in the upper half. Vision, quantitative 
only. In the left eye there was distiocl, though slight, optie neuritis. 
An occasional internal squint of tiie right eye whs noted ; some headache 
and vomiting continued, the loft optic neuritis increased, end vision 
failed slightly. Temperature, usually at or below normal, rose once or 
twire to 101°. On April 4 the right eye presented, inwards, on 
extenBive detachment of the retina, the vcsselE of which were visible 
on a grey ground. Tension normal or slightly increased. Neuritis in 
loft eye more oonsideruble (see Fig. 4, VI. III., und description). 
Tht're was slight promtnt'nco of both eyeballs, most of the right ; but 
no interference with its mobility. Soon afterwords a slight protrusion 
uf the lower part of the right eyeball was noticed, where previously 
some increased vascularity of the sclerotic hod been remarked. The eye- 
ball was eioised by Mr. Marsh on June 2. Mr. Kettleahip found a large 
growth between the choroid and sclerotic in the lower half of the eye- 
ball, extending from the optic disc ta the ora serrata, and it hod at 
one point perforated the sclerotic. The greater part was softened and 
creamy. The microscopical characters were those of contluent tubercles. 
The wound healed well, hut the sight of the left eye failed, until, on 
June id, only shadows could be seen. The vomiting and headache 
recurred for a time and then lessened, and hod stopped by the beginning 
of September, the left disc then presenting the appearance of con- 
secutive atrophy. Sii mouths later he began to suffer from pains in 
limbs and back, and his head was observed to be larger. He died in 
July, and after death considerable internal bydroueplialus was found, 
with a cnseous (scrofulous) mass in one hemisphere, another in each 
tem]>oro-aphenoidal lolie, and another, the si/c of a small orange, in the 
middle lobe of the cerebellum. There was no disease visible at the 
back of tile right orbit, or connected with the left optic nerve. The 
other organs of the body were healthy, except some caseous bronchial 
glands. 

CiSB 6. — Optic neuritis, with aub-nrule cerebral symptimu, probably 
tyjikititU: i failure of my/il, rapidly improriitg under treatment; >u£- 
teqnent lau of tight, icilh iymptoiat of pre»tura on ehiaamaj ultimale 
optic ntrce atrophy.' (PI. II. Fig. 4.} 

Henbt 0., aged thirty-four, carpeuler, presented himself at the 
National HospiUl for the Paralysed and F.pileptiu, June 10, 1872. 
Prim&ry venereal sores ten years previously, SenaatiouB ot laft-njded 

' Under the oare of Dr. HughUugB-Jacksun. 
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EUjnbnesa ooccrred for a time a year before ; then ceased, to retnm 
nine months later, with tnuinent double viaion. During the lost 
year he bad three attacks of ^ddiness, with loss of conacionanees. 
Double optic neuritis was found on examination, each disc preseDtiDg 
reddish fwelliug, with concealment of outline and numerous small 
vessels. Re could read No. 1 Jiigcr with either. He was ordered pot. 
iod. gr, X. ter die. During tho next week he had much pain in the 
right side of the head and Tomiting, and several attaoks of sudden dmi~ 
nesB of sight, each lasting a few minutes, accompanied with headache. 
He had also one attack of loss of consciousness, probably with conrulsioa. 
The attacks of transient loss of eight afterwards became more frequent, 
and were accompanied with a sensation of cold. In each the " dark- 
ness " came lirst, then pain in the head, and in some attacks a little 
general tremor came last of all. His Tision also failed in the latter end 
of June, ao that on the 27th it was -j^ each, and by July 1 he could 
only count fingers with the left eye, scarcely with tho right. NenritiB 
about the same. On July 4, during on attack of transient complete lom 
of sight, Dr. Hughlings- Jackson eiamincd the eyes, but found no change, 
except that the veins in tho left eye appeared darker. Aa sight was 
returning the same veins appeared umaller, as if collapsed, with slightly 
irregular outline. After July 3 (under iodide) the attacks of blindneo* 
ceased, and sight improved, ao that on July R V. ^ R. J, L. ^. Tho 
right disc had cleared ooneiderably ; the edges could bo seen, but were 
soft, and not perfectly even ; slight swelling. The left disc was less 
red than a few days before ; lie edges still blurred. By July H the 
right disc had become quite clear, but was more uniformly, and rather 
more deeply, coloured than uormal, and its outline not quite sharp, 
Tision had improved to ,-^ each, On August 1 he left the hospital ; on 
August 27 he was still well. Bight optio disc natural, sharp edged, 
pale ; vessels normal ; left, edge not sharp, uniform aoft pink tint. 
Vision same; fields of vision normal. October 10: Right disc almon 
too pale ; left, tint normal, edges as at previous examination. About 
the middle of October the attacks of blindness returned, with chroma- 
topay during return of right ; severe pain in the bead, over tho eyes, 
and transient weakness of the legs. V. had deteriorated to ^ each, 
DisCB : right, same ; left, still Dot sharply defined, and slightly swollen. 
Some inability to distinguish slight differences of colour ; strong 
ooloors distinguished well, except yellow, which was not recognised. 
October 31: V. ,^ each. November 3: V., R. ^i^, L. ^; left diw) 
thought to l>« a little pinker ; attacks of transient amaurosis continuing. 
Korember 1 1 : Attacks less frequent ; V., R. J, L, \. By December 3 
sight had improved to \. December 23 : Attacks of amanroais ceased ; 
aight not quite so good. L, j|, K. ^. No change occurred until the 
beginning of March, 1873. when sight again deteriorated, with some 
headache. On March 3 ho could only read No. 14 Jsger. Next day 
the unauiutic attacks rcoommpnccd, also with transient weakness of the 
Icgt; V.f'ifaok. t'lulds nitrmnl, each eye ; no ophthalmoscopic ohange. 
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Itarch IT : Slight improvement in vision, wliich increased to No. } 
•tch by Horcfa 24, at which it was maintained till June, when fnrther 
I iuproTement occarred. In Aogust, visiun J witli each eye. In Sep- 
B iember and October the amaurotic attacks recurred ; lie had occostonully 
B'Afcetid Emeilin the left nostril. OnNovember 17 slight ptosison leftside 
B noted ; vision had failed to R. ;>, L. -^j and a defect was found in 
I the right half of the right field of vision. During the winter he improved 
ilightly in all respects, oltbongb occasional attacks occurred. Vision 
■lowly improved %o B. \, L. J. In the beginning of April, 1874, after 
a severe cold and cough, the pain in the head returned ; vomiting and 
giddiness; he had an attack of loss of consciousness, with general 
rigidity. On April 29 ho wob re-admitted with general weokneEs; 
great failure of sight, being only able t4> count HngeTB with each eye. 
The left pupil was larger than the right. Neit day he could jost spell 
No. 30 Jiiger witli left eye. The left field of vision was very dim in 
the left half ; the dimuess extending below the middle a little to the 
right ; the right presented absolute loss in the outer half. There was 
no perceptible change in the appearonco of the optic disca. Ilcaring, 
left reduced to one-third of right ; no weakness of limbs. On May 1 
slight defective movement of the eyes inwards was noted. Sight and 
fields of vision about the same; but in the right the loss had extended 
a little beyond the middle line below, and in the left it was almost lost 
in the defective area (Fig. 11, p. 61]. On the morning of May 3 he 
found he had lost all appreciation of light with each eye. The drooping 
of the left lid was greater, and there was more defect in tlie upward 
and inward movements of the eye. This increased, in spite of treat- 
ment, and by May T the paralysis of the left third nerve was almost 
absolute. He eomplainctl also of "numbness "of the right cheek and 
right half of the tongue, and there was some hypencstbesia of these 
parts, followed, on May 10, by diminished scnaitiveness of the right 
lifth nerve, and some dcfeet in swallowing. Ditc-s unchanged; slight 
delirium. On May 31 the paralysis of tho left third suddenly dis- 
appeared, it having been almost complete the day before. During the 
next fortnight be improved, bat on the 14th it was found Uiat the 
sense of smell was absolutely lout. By July 1 the afleetion of the right 
fifth nerve had passed away, and qualitative perception of light had 
returned ; the optic disc* had become greyish- white ; the right more so 
than the left, which still retained a red tint. In each, one or two 
vessels were accompanied by a little white tisane. 

From this lime, July, 1873, to the present (February, 1879), his 
condition has been unchanged. Large ohjects can just be discerned, but 
the appearance of the discs is na-v precisely as then, and as shown in 
Fig. 4, PI. II., and described in the account of the plate— being that of 
atrophy after neuritis. The sense of smeU remains loat. 

Reua&ks.— The initial loss of sight was no doubt due to the direct 
effect of the ncnrilis, and its rapid improvement under treatment is 
worthy of note. The subsequent failure of sight, simnltancona witU 
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evidenoe of miscliief at the base of the brftin (paralyaia of olfactory 
nerrea, of left third and of rijtht fifth), was accompanied by loss of the 
outer half of eaoh field of viaion, such as in known to result from 
dnmago to the anterior part of the chiaama, and it ia probablo that it 
waa by this mechanium that the altimate failure of aight reanlttd. The 
detect in the right fitld had, liuwever, eiiist^d for aome lime jvrevioualy, 
and so the cliiasma had [irobahly sulTered sligliUy before the grent^p 
damage. 

Cask 7. — Riijht-tiiltil eunvuUlee atUichs, bei/innini/ in hand i 
qfteneards in/ace/ doable optic neuritit; recoverij^ (PI. IV, I ft 2.) ^ 

JoHU K., compositor, aged thirty-three, admitted on Jiine 4 
Primary ayphilis at twenty, followed by sore tongue. First child ( 
dead, ConvTilsivc attacks duriug preceding two moatLs, beginning tfl 
the right hand and confined to the right side. After one attack he lost 
the use of his rij^ht aide and hia speech for a quarter of an hour. On 
iodide and bromide his fits ceased for a time. On November ^6 he oom- 
plained of weakness of his legs and pain acroas his eyes, and said that 
for six weeks his aight had been much weakened. Ophtbalmosoopio 
examination showed doable neuritis. Right: no outline to the disc, 
papilla pinkish grey, awoUen, and prominent, and merging by imper- 
ceptible gradation of colour into the choroid ; arteries amall and lost at 
ToriouB points; veiuB large, dark, and sinuous. Left: similar appear- 
ances, but less prononnced. Vision : read No, 1 Jiigcr each. 

On admiasion into the hoapitol, on Dcccmlier II, some mental obtuse- 
neas was noted. His pupils were large and equal; he could ftill read 
No. 1 Jiiger at six inches, with either eye. Ophthalmoacopic appear- 
taus.'S unchanged. Grasp of the right hand was not quite so strong aa 
that of the left. Iodide of potassium and mercury were ordered. 
Nov. 29 he had eleven fits, whioh began in hia faoe, and were confined ta« 
the face and arm. On December 22 the appearance of the discs n 
nearly the same, and the sketch of the right disc was made (H. rv. 
Fig. 1). The attacks continued, but were of slighter charooter. In the 
heginning of January he had several in which speech was lost first, then 
the jaw became fixed, and then the mouth waa drawn to the right. The 
arm was unaffected in these attacks, and waa gairiing strength. The 
■welling of the optio diaoa had greatlj IcBBened; the artpries could b« 
traced clearly to the ocnire. Tile veins were less distended. 
eye the outer edge of the disc was apparent, the inner being stQl con- \ 
ceoled. Sight: still able to read No. 1 Jagor with ease. 

On January 1 1 it was noted that the vision coutinned unimpaired, the 
field unlimited, and colours were reoognined ocourately with either eye. 
Under larger doses of merciu'y the attacks became less frequent, and on 
Februorj' 16 the optic discs had recovered their normal appeomnce. On 






CLUBS. 



277 



N 



April 1 1 lie had had no attack for two monUiB, but ho oomplaint.'d that at 
night time, when going to sleep, he had frequent "jumping" of the 
hiLods and twituhing of the right eyebrow, He vom]jlaintfd only of 
numbneaa in the tip of the right foreliiij^'r nnd thumb, and, un eiataina- 
tion, it it found that these ore distinctlf less sensitive to both touch 
■nd pain than ore the other fingerx, If he put hia hand in hia pocket he 
OOuld not dotoot a Email coin there, and the numbness unfortunately 
made it im]MMfliblo for hira to follow his occupation as a compositor. 
The optio discs were quite normal, and the second drawing was made 
(PI. IV. 2). 

Cask 8. — Jiiffht-nJed JU*, btginning in face; teeakneu of right arm; 
double optic neuritit; concentric Umitation of Jieldi mt/uitit chanye in 
acuity of tnaitm or colour-cUiim.' (PI. I. 5 & 6.) 

Sons L., aged thirty, admitted into the Zfutional Hospital for the 
Paralysod and Epileptic, under the care of Dr. Badclifle, February 3, 
1879. Occupation: pointenuui on railway. Nothing significant in either 
family or post history, except that when aged twelve ho had a toU, which 
rundt^red him unconncioos for some time, and two years ago ho had 
an attack of gonurrhieo; no history of Ryphilu. For two years acuta 
headache, paroxysmal, shooting, from front to back. At times, a 
throbbing pain in right posterior inferior parietal region. Occasional 
attacks of vomiting during lost twelve months. For last six monthiB 
occasional feelings of "cramp" in right aide of face and neck, extending 
to right side of tongue, throat, and right arm. One of these attacks 
extended to the legs, which trembled. After it was over the right side 
was weak for a time, and for twenty minutes he could not speak. Other 
aimiJar attacks have occurred since. Sometimes after them he feels a 
sense of numbness beginning in the right hand, extending gradually up 
to the right shoulder, and then down the right side of the trunk l« the 
right leg; ocoaaionally this is accompanied by considerable weakness of 
the limbs. After an hour it passes gradually, and leaves him exhausted 
and emotional Since the fita commenced he bos had loss headache, 
■ad has not vomited. Eighteen monthn ago ho had for a time some 
■dimness of sight; six months ago transient diplopia, and, during the 
' it six mon^, he has noticed thut in looking in a gloss he could only 
e one eye. 

On admission, intellect was clear; there was some weakness of the 
right external reotua; slight weakness of right aide of face and right 
arm; no noticeable difficulty in speaking, but said he had some difficulty 
in iknding unaccustomed words and in reading. " 1 recognize the letters 
and the wonl, but 1 cannot speak it out straight." 

Several attaoks were seen. They commenced with twitrhing of the 
right side of the lace, fallowed by drawing of the bead towards the right 
•honlder, and then the attack censed. 
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Both optia discs presented well-marked neurittB. (See Fl. I. Figs. SAB, 
and description.) The netuitis appeared in both ejea to hare passed its 
most acute stage, and the Buhsidence to be further advanoed in the right 
than in the left. Eight V. ^ J ; field much limited, capeoiallj towards 
right and below. Left V. =:J; field limited peripherally, espeoiftl' " 
down and in, hut in ail directions much less than right. The o 
spondenoe in the limitation on the right ride was not very close, i 
was doubtful whether there was hcmiopia. No affection of eoloi 
vision in either eye. 

Daring February and Uaroh there was little change. Simihu' attnoks 
to those above desoribed continued, but there was less headache and no 
inorcaae in the paralysis. On April 7, when the patient left the himpital, 
the right of the right eye was not quite bo good. V. E. ^, L. U, Optio 
papillie unchsnged. 

CiSE 9.— Uitilaternl JUs heguming in hand; brachial tnonoplegia^ 
donbie optic ncuritit; probable typhilisj recovery /mm tieuritii 
paralytit ; JUa persUling.' (PI. IV, Figs. 3 & 4.) 

SCHis 8., a married woman, aged thirty -seven, came under treatment 
in September, 1872. History of nodes on forehead a year and a half 
before, and loss of hair. Much frontal headache for two or three years. 
After the nodes, neuralgia for some months on the left side of the face. 
During the fifteen months before admission, she had bod twenty tits, kU 
limited to the right side, and preceded by a sensation in the right hand. 
Since the first fit the right arm hod gradually become weak and painful.' 
Daring the hut three maiiths she had occasional sensations in the righk, 
hand as if a fit were coming on, sometimes extending up to the shoulder, 
but passing oway when the hand was bathed in vinegar and water. 
For about the same time, movement of the fingers, or allowing the 
to hang down, had brought on a fit, and she was canaeiinently obliged to 
carry it in a sling. Two months before admission she occasionally, after 
sleeping in the day-time, and suddenly rising from the reemnbent 
posture. lost her sight for a few seconds. 

No mental disturbance on admission. Slight thickness of speeeli, 
and oDcasional mistakes in words. Paralysis of right arm alouMt 
complete ; an attempt to move it oceaaioCB pnin, and eiciles sonw 
irregular tremor in the limb, and a sense of faintness. Fasrive move- 
ment at any joint also oocarions pain, excites resisting spasm lo thfl 
muneles, and, when Ihe «-rist is moved, a sensation is produced as if a fit 
were oomiug on, Sensation unaffected. Moderate general vasting of 
the limh. The right leg is not quite so strong as the left, when oarefolly 
tested, but she can walk without any eonsciouauess ofT»eaknes». Slight 
difficulty in micturition. No obvious paralysis of face or tongue or other 
cranial nerve, but the mnvementn of the tongue, and tv a less d^ree of 
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« face, ue tremulouB. Pupils equal. Double optic nenritie («ee PI, 

'. 3 and description). 

After her admiaaion the swelling of disos increased, and the vessela 
were more tortuoua. She was treated with iodide and mercmy and gal- 
Tanism, and ^adnallf lost the pain in the arm and the fits ceased. 
Towards the end of Noveuiber the optic discs had become much clearer, 
the Bwelling was also gone, and the outline of the discs could be seen on 
the outer (temporal) halves, the nasal halves being stilt veiled. The 
course of the vessels had become almost normal. Bight, same. 

By the beginning of January a tittle movement had returned in the 
fingers. The neuritis hod cleared up almost completely. The veins and 
arteries were far the most part of normal size ; the former a little 
narrowed on tlie dise near the centre. Surface greyish red, paler in the 
centre. I^ft disc still obscured on inner edge and surface much redder. 
From this date there was a steady improvement in the paralysed arm, 
normal power being regained. The fits, however, persisted, beginning in 
the bond, and coutined to the right side, In April the dies were dear, 
Etill showing traces of the past neuritis (sec PI. lY. i, and description). 

In Haroh 2, I8T4, the right arm was still thin and weak, and ocoa- 
nonally painful. The attacks occurred at intervals of one to three 
montht). In the left eye, disc rather full coloured, reddish-grey, slightly 
pikler in the centre. Sclerotic ring is distinet ; beyond that there is a 
little heaping up of pigment and slight atrophy of the choroid. The veins 
atill distinctly narrowed upon the disc near the centre, one vein appear- 
ing narrowed to one-third of its previous size ; tovrards the middle all 
veins are partly concealed by tissue. Eight eye : Surface of dise paler 
than left. A hand of atrophied choroid on the inner side, about the 
width of the normal sclerotic ring. The edge of the choroid was soft, 
and in places irregular, and the veins reduced in size and partly con- 
cealed. Vision : each eye, Ko. 1 Jager at 14 inches ; perception of 
colour and fields of vision natural. 

I have lately leamed (March, 1879), that the convulsive attaoks still 
continue. 
L KEIUKKS.^In this cose the paralysis, practically confined to the arm, 
Kmd the fits begiiming in the hand, were, no doubt, the oonaequence of a 
f t^hilitio growth on the surface of the left hemisphere in the region 
Vhieh is related to the movement of the hand, probably the middle of the 
aacending parietal convolution. The ettect of roflei irritation, proceed- 
ing from the arm, in exeitiag and arresting a fit, is of much interest. 
An attempt at voluntary movement of the bond would cause a fit, i.e., 
the voluntary stinulation of the cells already irritated by the tumour, 
Eoffioed to cause their explosive discharge. Passive movement of the 
arm had a similar effect, probably by reflex excitation of the nerve celta 
of the hemisphere. The movement occasioned great pain and excited 
a reflex rigidity. Thi» may he associated with the marked and rapid 
wasting, iudicativo of a morbid state of the nerve cells of the lower 
Mnlzee, induced by tho cerebral lebiun. 
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The ophfhabnoBoopio change was that of a moderate nenritls, witlMHit 
evidence of much mechanical congestion ; subsiding with the vympftoamm 
Bight was /almost unimpaired, even during the subiidenoe of tlia 
neuritis, the increase in tiie blind spot being related merely to the im 
of the swelling. 

Case 10. — CotivuJsionSj- probably cerebral syphiloma^ optic neuriUa 
ending in consecutive atrophy; transient loss of electric irritabihty durim§ 
the neuritis, (PL Y. Figs. 6 & 6.) 

James C, aged thirty-four, confectioner, admitted under the care of 
Dr. Baddiffe, June 1, 1872. Family and personal history n^gatiT«. 
No evidence of syphilis, direct or indirect, could be elicited. Manried 
nhie years; three healthy children; wife no miscarriages. Historj 
of gonorrhoea fourteen years previously. (Indubitable symptonu 
of syphilis occurred four years after the cerebral attack.) Never laad 
poisoning or gout. Much frontal headache for a. year. In Febroaiy, 
1872, four months before admission, three fits occurred, without warning, 
with loss of consciousness and much general convulsion. Frontal head* 
ache worse after the fits, sometimes on one side, sometimes on the other. 
In the beginning of April he lost for a mouth the sense of smell and all 
appreciation of flavours ; sour and sweet substances being stiU peroeived 
as such ; return gradual. In May eyesight became dim. 

He was a strongly-built man, preeenting no evidence of disease of 
heart, lungs, or kidneys ; no motor or sensory paralysis ; special senaeay 
except sight, normal. 

Right disc obscured by a reddish-grey prominent swelling ; yeins full, 
curving over the swelling, and then lost to view for a short space beyond 
its edge. On the swelling were a few small hiemorrhoges, and in the 
retina, near, were several whitish spots. I^ft disc similar, but swelling 
less and heemorrhoges fewer. Vision : Kight, No. IK Jiiger ; left, No. 19 
Jager. Considerable bypermetropia. Fields of visions much limited 
peripherally ; sight only in a small area around tixiiij? |>oiiit ; limitation 
in each eye greater on inner than on outer side of tiold. 

At the end of a week (mercury bein^ given) there was less headache, 
less swelling of disc; vision had improved to K. No. 10 and I^. No. 12 
Jager, but the fields were still more contractual. A fortnight later (June 
*2'i) sight had improved to R. No. 8 and L. No. 6 Jager ; fields of vision 
the same. Both discs were much paler and less swollen ; the hosmorrhages 
had almost disappearcHi. During the following week he had two fits, 
each with loss of consciousness and general convulsion. Acuity of 
vision lessened to R. No. 16 and L. No. li> Jiif^^rr. Fields (.f vision 
difficult to ascertain, but seemed confined to a small area around centre, 
chiefly on outer side, the inner halves of the fields beinjj: almost gone. 
He had several transient attacks of extreme dimness of sij;ht, in which 
he could scarcely discern objects in the room. Disc still paler and less 
prominent ; each presenting a soft-edged swelling, nearly double the 
normal diameter of the disc and rather paler than the adjacent fundus. 
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Teina stUl Urger than naturnl ; aiterieii perhaps a little smaller, but 

numeraua, and tortuous on the disc. Minute extraTBsatious anddott«d 
streokings in each eje, but no lorgu hiumurrhageB. The sense of uracil 
was again lost ; oaniphur, nutmeg, or pi^ppermiut oould not he reoog- 
nized ; sugnr and quiniue were at onco distinguished at aweet and 
bitt«r. 

In a few days more, about July 18, sight tailed pomplet«ly so Ihnt ho 
ciiased to he able ta distinguish light from darkness. Heailoohe was 
sevEre, chielly on right side, and increased by tying on the book. 
OphlhalmoHCopiit appcarautes nearly the same. During the nc-xt month 
there was no improvement in the sight ; the swelling of the disc slowly 
subsided. Un August 2tl the ophthnlninscopic appearances wore :^Kight 
dtsa, moderate swelling, having a diameter of about a disc and a half ; 
pole in centre, red on peripheral portion ; edge Tcrj soft ; reins not 
luiicli above normal size, ourre down the aide of the swelling ; arteries 
concealed upon the swelling, normal beyond its edge. Left optic disc 
had a similnr appearance but presented several vessels in process of 
obliteration (see Plate IV, S, and its description). At this time no 
subjective flash could bo obtained with constant current, even with 
twenty cells ; giddiness and pain were produced, 

la the beginning of September there whs transient perception of light, 
chiefly in the Dul«r part of the right field. He had several aubjcotive 
spontaneous flashes of light. The swelling of the discs waa subsiding, 
and the new vessels on them were less numerous and smaller. The 
art*rie» on the disc became more distinct ; several formerly lost at the 
edge could be traced up to their junction vrith the larger trunks. 
During the next few weeks he had much less heodaehe ; no return of 
distinct vision, but in the daytime he had a sense of a red glare in the 
right eye, sometimes in the left, disappearing when he shut his eyes. 
By the end of September the diaos had beoome very pale, all swelling 
had gone, but the discs liad still a " tllled-in " look ; arteries narrowed 
and partly concealed on the disc (PI. IV. 6 ; see description of which 
for further details of the remarkable changes in the vessels). 

At the end of October the sight and the ophthalmoscopic appear- 
ances were nearly the same. The constant current now produced a flash 
of light when the circuit was made and broken. Subsequently the fits 
recurred from time to time, and he had attacks of headache, the symp- 
toms disappearing on bromide and iodide. Subsequently he had a syphi- 
litic subfascial swelling in the forearm, disapjiearing rapidly on iodide. 

Two years later the sight was nearly the same. The discs bad become 
sharp edged, with a little adjacent disturbance of choroidal pignwnt. 
lliey were hollow and grey, the grey being greenish-grey by daylight. 
Examined with the direct image it was mottled, and finely stippled over the 
whit* tissue of the exeavation. There was well-marked central cnp, at tha 
e<ige of which the vi'ssels terminated as they passed apparently into the 
connective tissue. No lamina cribrosa visible. The arteries were smaller 
thui normal, and smaller than in the drawing (Fig. S) with whioli the 
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disc wftH compared, but not very small. The veins of nonnal sinh^ 
the %iire. The sclerotio ring was diatinot und very sharp oil 

TinioD: Jjett, qaontitativeonly in temporal half of tidd; none 
half. Bight, quantitative ; can see hand move acroBs, hut oumot 
fingOTB. The eleotricol reaction was tested and found to be — Anodtf 
cloHiire and kathodal closure, each 4 cells ; kathodal opesiiig, 6 oelli; 
nodal opening, 8 cells. 

Rbuasjcs. — The case affords on illustration, as do many others of 
those here related, of the well-known and important fact thst the 
absenoo of history of primary or secondary syphilis does not in any 
appreciable degree lessen the probability that a disease is ayphilitto. 
Here the diagnoais was subsequently eoufirmed in on uneqiuToool 
manner. The caee affords an example (1) of the progress of the ocnlar 
damage in spite of the apparent removal of its cause ; (2) of the dis- 
appearance of sensitiveness to electrical stimulatioQ, moat when the 
effect of the nouritiB was greatest, and its subsequent return ; (it) the 
ultimate reaotian being abnormal in the eorlj anodal olosuro and late 
anodaJ opening stimulation ; (4) the interesting changes in the veaaela 
of the disc during the snbsidence of tlie neuritu. 



Case 11. — Symptmni of cerebral tumour j hemiplegia t 
trith commencing optic Tieuritis : ■ parliiil lost of eolour-oieion, afttr- 
toardi regained; recoveri/, leith mobile iijHism in the affected UmAt. 
(PI, V. Fig. 4.) 

HAinfAH B., aged fifteen, adiiutl«d into the Kational Hospital for the 
Paralysed and Epileptic, nnder my care, January 5, ISTT. Neither 
family nor past personal history of signilicancc, except that one sister waa 
paraplegic. In the preceding November she was believed to he quit« 
well. In December she fell down onco or twice, and first the left le^ 
and soon afterwards the left arm wore found to ho weak. About the 
middle of the month her sight failed gradually. About C^hristmas there 
was much pain in the head, relieved by warmth. 

On admission there was almost complete paralysis of the left arm, a 
little movement at the shoulder only remaining. The leg less paralysed, 
but so weak that she could not stand. There was slight paralysis ot the 
left side of the face ; none of the tongue. The outward movement of 
the left eye was a little limited. Sensation of touch in the left limbo 
seemed little impaired— of pain lost ; a prick felt only as a touch, 
localized Sflourately. Loss slighter in leg than arm. Sight : right reads 
only No. 15 Jiger ; the left No. 10 Jager at one foot. Fields of vision; 
distiikot hemiopia in each eye, loft half of each field being lost, and the 
loss extending to the middle line above and bebw, but not in the 
equator. There was also a defect in each field in the upper and right 
portion. Colour-vision : right— red, blue, and yellow all recogniied, 
bat green was invariably called white : with the left she was unable to 
recognize any colour. Both discs unduly and t<io uniformly red. The 
cnitliue wu not loot in the indireut image, but on tho direct examiiutioa 



it could be reoognized onlj on the aut«r half of eaoh disc, the inner 
margin of each being ponoealed bj a reddish-grey swelling of slight 
prominouM, striated. In the left eye there was a small haemorrhage 
not far from the disc. [PI. V. Fig. 4,) 

Coring the first four weeks after odmisgion, her spnptoms inereased 
a little, and in the beginning of February the sight hud fiiUed to No. 20 
Jiiger. The morbid apjicarances in the optic discs had not, howeTer, 
increased, and during the following fortnight, they lessened, eo that on 
February 13 it was noted that the swelling was so slight rs easily to 
escape notiee. The redness continued marked, and abnormally uniform. 
The outline, in the erect image, was still blurred by strinlion. The 
locali^ of the haemorrhage was marked by a paler aud more conspicuous 
striation than elsewhere, iilight was about the some. 

In the beginning of March there was much less headache. The paralysis 
of the arm was about the same. Sight was unimproved. The optic diiiCB 
now, however, presented little evidence of the neuritis. Their redness, 
tliough marked, was wjtliin the limits of health, but its uniform 
distribution continued. In the position of the old haianorrbage in tbo 
left eye, a little blood was apparently left in the pcriTascular sbeath of 
the vessel, thickening it at the spot. By the middle of March the leg 
had improved considerably, so that she was able to stand ; and sight was 
a little better. In the latter part of March some power whs also regained 
over the arm, so that by the beginning of April she eonld move it freely 
at the shoulder and elbow, although the movement was accompanied by 
some jerky tremor. The band, however, was closed by spasm, and a 
voluntary attempt to open it produced, at first, only increased flexion of 
the fingers; presently they could be straightened, hut there remained 
some jerky, spasmodic movements in the interossei. Sensntion on the 
limbs unchanged. The bemiopia continued, but Wsion had improved so 
much that she could read No, 6 Jiiger with either eye, and colour- vision 
was also normal in each eye. The optic discs remained the same. 

During April the improvement in the power of the limbs continued, 
but the spasm in the arm increased, and it was almost always stiff and 
rigid, and extended out before her at an angle of 30 deg. with the trunk. 
The lingers eould be extended, and kept straight for a few seconds, and 
then were slowly flexed by an involuntary contraction of the interossei. 
When asleep the arm was free from spasm. The leg was also stiir, but 
less so than the arm, and it was rained too Jiigh in walking. By the 
beginning of June she was able to walk fairly well. The head was 
habitually turned to the left, apparently not on account of the hemiopia 
BO much as from rigidity of the right sterno-mustoid. The bemiopia 
persiatijd, but acuity continued good. The optic discs remained clear. 
Treatment: cod-liver oil and tonics. She then left the hospital, and has 
continued in nearly the same condition up to the present date (Nov, 1881). 

Rfxaeks. — The hemiopia and hemiplegia with spasm were probably 
due to a tubercular tumoar of the right hemisphere— optic thalamus 
r^ion. The amblyopia was out of proportion to the neuritis, and 



284 MEDICAL OPIITIIALMOSCOPV. 

evidantly duo to an intra-oraoial change, of wtich tJie Tiaible nenriiy 
wiw jiart. The diminiitian in the latter was the first CTidenc* of im- 
provement, and waa succeeded by that of sight. The loss of eoiaar- 
viaion and its return when tho amblyopia passed away are worthy «f 



Cask 12. — Symptoms of cerehral iuinaiif ; double optic neuritis; lom ijf 
lif/hf,- chtiimalopny. (PI. V. Tig'. 6.) 

Makt D., aged thirty-three, admitted int« the National Hospital tot 
tho Paralysed aud Epileptic, under my care, February 4, 1876. FatbiT, 
oonnumption ; mother, canoer. No distinct history of syphilis — <mt 
child died five houra after birth two years ago, ita death attributed to a 
fall two months previously. Headache oommeaced soon afterfraTdn, 
occipital at first and severe, lessening after a time, but persistiuf; in 
vuriuus degrees, and of late accompanied with sickness. Six montha 
ago suffered from ooiuisional transieut faOure of sight, with attacks in 
which she could not move for a quarter of an hour, followed by head- 
ache. Failure of sight for throe months, with flashes of light and 
colours, " red or brown." Koisea in the head at tiroes " like a railway 
boll." Bom« right-sided weakaeBs during the last few montha. 

On admisaion she was sufiering from slight weakness of right limha. 
Cranial nerves unaffected, except the optic. No loas of sensation. 
Vision: L., qualitative; R., No, I'i Jtiger; limitation of field of riaion 
on left side. Ophth. exam. : Right disc concealed by a soft, wooUy- 
lookinj swelling, reddiah in tint, mottled; veins moderate size, arteries 
small (PI. V. 6, and description). Left similar, much pater. In Mamh 
she had a sudden attack of loss of power In both legs, patsing away in 
a quarter of an hour. Discs similar. In Slay she had some tremor of 
both hands. 

She was not seen for a year, and then presented much loss of mental 
power and general weakness. Tision had failed to mere peroeption of 
light. Habits dirty. 

Case 13. — Symptoms of cerebral tumour ; difficulty in upteck; righl- 
lided paralyiitj left-aided eonvultioH/ intense optic neuritii, teilk 
retinal hccmorrkagei; death. [PL VI. 1.) 

FnANS C, single, aged thirty-sii, admitted into National Hospital for 
theParalysedandEpileptio, under my care, February Ifl, 1878, with diffi- 
culty in speecli. headache, right-sided convulsions, ond double optio 
neuritis. History imperfect, but none i^ syirhiUa ; lie iJuratJou ot 
symptoms about three months. Mental state dull ; responses slow and 
often not to the point ; always with hesitation in using words. Muoh 
headache ; vertical. Occasional vomiting. Marked weakness of the right 
hand ; slight weakness of the right side of the face ; none of the leg. 
Sensation distinctly defective in the right hand and arm, not elsewhere. 
Pupils equal; nodefect in ocular movements. Optic disc: right, masked by 
a pale red, soft-looking swelling, over which the vessels curve ; the veins 
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large ttnd tortnons ; one or two which pass upwaTds, very tortuous ; the 
BrtericB coDc^ed near the middle of the svclliilg ; one or two Hmall 
hipmotrhuges : not rauuh striatiou. Reuda Xo. 8 Jiiger. Left, dimilni' 
in appanranoB. The prominence is so great, that although the eye is 
emmetropio, the vessek on the surface of the swelling are rieihle at a. 
distance of twelve inches from the eye without a lens, Ko. 10 Jager. 
No affection of other cranial nerves ; no albumen in mine. 

For a few weeks after admission, iodide of potassinm being givon in 
large doses, his mind and aspect became brighter ; his general symptoms 
reioained the same, but his optic neuritis steadily increased in intensity. 
Ou March 2R, in the right eye, the position of the disc and adjacent 
port of the retina was occupied by a very large swelling with many 
hwmorrhages, especially at the margin of the swelling clune to its side, 
which appeared vertical or overhanging. Left eye similar ; the swelling 
extending almost as far as the macnla lutca, and around the latter were 
a number of white spots similar to the smaller spots scea in albuminiuio 
retinitis. In coch eye the reins were large and tortuous on the swelling, 
and on the adjacent retina, but were lost to view 01 they passed down the 
■teep side. The arteries were indistinct upon the swelling; distinct but 
very small upon the fundus. Vision : right eje -^ ; left, could not read 
even largest test-type. 

After this date ho had several attacks of loss of consciousness followed 
by vomiting. In the beginning of May the swelling of the optio discs 
became still greater (see PI. VI. 1, and description). Vision in each eye 
became reduced to quantitiitive perception of light. He had several 
transient attacks of loss of oonsciousness, followed hy great mental 
dulneas and oontiderable increase in the weakness of the right arm. 
The right external rectus and right side of the face became weak, and 
there won also a marked indisposition to move the eyes to the right. 
He could do so, but apparently only with effort, and they were almost 
always directed a little to the left. On June 11 the optic discs were the 
same, and there were very few fresh htemorrhages, but the while spots 
on the left eye, adjacent to the macula lutea, were more conspicuous 
than before. After this he had many fits, eontincd to the left side. The 
paralysis of the right arm became absolute, but he retained considerable 
power over the leg, and he complained of pain in the left arm. Tho 
optio neuritis continued. The swelling remained as great, but its tint waa 
heooming greyer, the vessels getting smolleri and the hicmorrhages fewer. 
On July 13, after an hoitr's stupor, he rather suddenly died. His 
friends refused to permit a post-mortii'm eiamination. 

Bevabbs. — The main interest of this case is in the ophthalmOEcopic 
changes. The aymptoms left little doubt of tho existence of a ocrcbrnl 
tumour, but the unfortunate absence of a post-mortem examination 
leaaens their interest. Attenlion may be drawn, in passing, to the 
character of the convnlaion — spasm of the nnparalysed side, sometimes 
extending to the other leg ; increased weaknesa without spasm in the 
paralysed arm. The neuritis was remarkable from its intensity, being 



286 MEDICAL OPHTnALMOSCOPY. 

such Ha ia rarely Been in intra-cranial diseaw. So extenaiTe e 
tdons into the retina are abo rare in such caBW. It is also wortiij q 
note, as an inatoDcc of the ptognoatic information to he derived f 
neuritis, that it did not purtioipate in the transient improvement irhi4 
occurred after admiasion into the hospital, but steadilj inoreaseil, utd 
was soon followed by an increase in the Bjimptoms. 

Case H. — T'lmoiir of right lenticular nwcfciiB; early failitre of light 
from nplie neuritis.^ 

Maria P., aged forty-three, widow, applied at the National Hospital 
for the Paralysed and Epileptic, August 13, 1875. No history of 
syphilis. In January, 1875, began to suffer from pain in the fa««d 
(occipital and vertical), sicknesa, and giddiness ; would stagger and fall 
forwards three or four times a day. At Easter sight began to fail, a.ad is 
about a month only perception of light remiiined. Examination showed 
very slight weakness of the left side of the face. Both arms and lega irere 
weak ; dynamometer, right hand 12 kilogrammes, left 10 kilogrammes. The 
optio discs presented subsiding neuritis, pale striated swelling, obacnriitg 
theoutline. Arteries and veins of normal size; no faKmorrhagea, Vision: 
left, qualitative ; right, lai^e objects dimly seen in right half of fi^, 
A fortnight later, the left arm and leg gradually liecame dietinetlf 
weaker than the right. On Sopteraber 10 she was admitted into the 
hospital under my care. The left pupil was a little the larger. Th» 
eyes could be moved freely in all directions, but wore commonly directed 
to the right, The weakness of the left aide of the face had tnoreaaed, 
and tiiere was marked deriation of the t«ngue to the left. Arma ; 
dynamometer, right Hk., left 7 k. Lega; left a little the weaker ; no k 
of sensation. Towards the end of September she complained of great pi 
in the right side of the bead, and there was an intensely tender spot o 
the middle of the parietal bone. She became rather weaker, 
beginning of October there was some delirium with pyrexia (temp. IOC — . 
lOZ') and she became drowsy. Deviation of tho head to the right i 
added to tbat of the eyes. The hemiplegia increased, the paralysis <iCa 
the arm being absolute by the 12th. The optic discs remained theM 
only becoming paler. The coma increased, and she divd on October 14. 

The necropsy rerealod a small tumour of the right hemisphere, sitoated 
in the lenticular nuctcus of the corpus striatum. Size about one inch bjr 
half inch. The intra- ventricular nucleus and optic tholomos were 
normal. The growth was situated at the lower part of the lentioular 
nucleus, adjacent to the crus, which was infiltrated by it outside thfl 
optic tract, the latter being softened but not invaded. Anteriorly it i 
estendcd as far as the anterior perforated spot, where a branch of tha I 
middle cerebral artery was invaded, and inseparable, although its lumen I 
was not diminished. The tumour presented no capsule or sharp limitA- I 
tion. It was reddish-grey, and scattered through it were hard npaqiw I 




nodulet, about -^ inoh in diameter, nndeigoiiig fatty degeneration. 
It was composed of delicate roimded oella with lai^e nuclei- 

ItPMAttKS. — The chief poiot of ophtholmoscopio intereBt is the early 
period of the history at which sij^ht failed, Ko doubt this failure was 
from the optio neuritis, which muat have existed at or Bonn after iiie 
onset of the symptoniB. As those symptomB were themselves somewhat 
vague, the recognition of optio neuritis would have afiorded a diognastio 
symplom of the highest importanee, 

CAiiS 15. — Right-tided contultivt teizurei, and right hemiplegia ; opiie 

rwunVtM late in the cate, tuJmding and reappearivg before death ; groteHut 
in l^fl cerebral hemisphere {upper frontal and parietal loben).^ 

ThokasW., ogod fifty-two. Occasional Ecvero headache as long as he 
could remember, chiefly frontal, and failnre of memory for some years. 
First seen Decerabpr, IST.l. He hod had two severe oonvolaive seixores. 
Tlic first, in November, 1R72, was preceded, for three weeks, by attacks of 
severe pain in the right arm, and it consisted in right-sided convulsion, 
beginning with acnte pain in the shoulder, passing down the side to the 
knee, and up to the face, but not down the arm, whiuh was "aa if dead," 
and was powerless for some time after the fit, and the seat of " rocking 
pain." He had very frequent slight seizures, also beginning with pain 
in the upper arm, which went up to the shoulder, down the right side, up 
the side again, and worked oS at the fingers, leaving the little finger last. 
When the pain reached the fingers the arm became rigid, the elbow bent 
at a right angle, the wrist extended, the first phalanges extended, the 
oecond and third bent, except the first which was straight. The limb 
was rigid in this position, for twenty or thirty seconds, and then tho 
middle, ring, and little fingers ware gradually flexed into the palm, 
while the index was straightened, and the thumb completely extended. 
Under treatment the fits ceased, but recurred a tew months later, Mmilar 
in charuoter, except that they began with pain in the little finger. The 
arm was weakened in grasp of haad, but not to other morcments, 
TJirre icaa no optic neiiritii. During the summer he oontinued to have 
fita with variahlo frequency, and at one time he was in a sumi- conscious 
state, in which he could be made to speak with diiGculty ; but there was 
no aphasia. Ho was readmitted into the hospital in the beginning of 
September, with paralyaia of the whole of the right side. 

On September 19, his optic discs, which had been frequently examined, 
first showed signs of commencing neuritis. The neuritis gradually in- 
creased for a fortnight, to considerable swelling, obscuration of edge, 
engorgement of veins, &c., and then slowly subsided untU, at the end of 
six weeks from theonset of the neuritis, the discs again appeared perfectly 



' In tha London Hofpital, under tho core of Dr. HugUingc-Jackson, who 
has recorded it in tho "Med. Times and Qiuretle," Jane 19, 1876. The 
account of the microscopical appearances in the optio nerres is published 
BOW for the fiist ti 
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thin WHB probably less thnn hia Ufiun 
that he read his beet. 

After being in the hospital a fortnight, he began to iniproTe, «n<l by ~ 
October 5 he was in fair mental condition. Then his pamlyBis began to 
improve ; the faec first, the leg reeovering before the ftrm, and the apper 
arm before the hand ; but the recovery was imperfect, so that ho oonld 
not Wftlk, and could never use the right hand. On November 15 he had 
two fits, confined to the right hand, and on the 19th one, which lnHt«d 
half on hoar, confined to the right leg. He continued to gum power, 
but the attacks peraiBted, commonly right-aided ; hut in one the left side 
only was affected. On December IS there was a reappearance of slight 
indistinctncBS and swelling of the left disc ; next day he oould not he 
roused so easily, and this di^epcacd into coma, and he died on 
December 20. -1 

" Examination of tlie brain by Dr. Qowers: — ^The left hemisphere edS^f 
tttincd several growths, the largest in the upper part of the left parietd^ 
lobe, 2\ inchea by I J inches, the deepent part being on the lerel of tte ' 
oalloso-marginal fissure. The parietal convolutions were displaced 
rather than invaded by the growth, and softened in their interior so ma 
to resemble mere bags of fluid. The tumour was not encapsuled : but 
adjacent to it was much softening of the cerebral substance. WitlliK>a 
the growth was a recent extravasation. A small pedunculated f 
was attnehed to the middle of the ascending parietal conrolot 
Another tumour, % inch in each diameter, existed in the substance 4 
the hemiBphere, beneath the posterior extremity of the superior f 
oonvolution close under the grey substance extending downward a 
to the level of tlie fibres of the corpus eallosnm. The structure of t 
tumours resembled most nearly that of gliomata." 

Microtropical examiaaiion of eyes. — The optic discs present a alight 
degree of swelling, the greatest height above the choroid being, in each 
eye, about '039 inch, with a moderate central deprc: 
which there is a hHsraorrhage around the vessels at the bottom of t 
nup, the vessels are narrow in and behind the scln-otic ring, 
other eye they are veiy wide, both in the ring and behind it i the k 

is especially dilated and is fully as large as the vein. There ii 

tissue around the vessels at the bottom of the central depression, and both 
artery and vein have their walls greatly thickened by layers of con- 
nective tissue oulmdo Ihem (PI, XIV. 7). There is no distension of the 
sheath of the nerve in cither eye. In the substance of the papilla the 
nerve fibres have a normal course, are slightly swollen and varicose, but 
without any knob-tike enlargements. Throughout, the capillariej are 
distended, and the nueleua-like corpuscles are very abundant. Th« 
displacement of the retinal luyerii is slight, and the layers at the 
menoement are nearly normal, within the ring anil behind it. 
corpuscles between and within the bundles of nerve fibres ore 
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nbundHnt, and a few laillimetrcK farther back, there in, in addition, a 
great inrreaee in the connective tiuuo between the bimdlee. rhii 
extends havk, although slighter in degrra, aa far an the commissure, in 
front of which, ilb well as within the commissure and the optio tracts, 
the small vessels are everywhere distended, and the corpuM?les of the 
tissue much more nbuudant than normal. 

Rehabeb. — The point of Ejieeia] ophlhnJmoscopic intorcit ia the case 
is the late period at which the neuritis came on, and its transient 
character. Its changes appeared to correspond with the changes in the 
cerebral disease, but to succeed them, coming on after marked increase 
in the cerebral symptoms, and passing away when those hod imdergnna 
considerable improvement, to reappear just before death. The change* 
in the optic nerves point to a descending neuritis. 

CjISB 16. — Epiteptoid allackt, iiiealnl dinturbaiire, nnl dnuhU ofilti: 
■HtarUit; a/leripardt left knniplrgia ; glioma nf right frontal tube; 
hrrmorrtiage into netcgroicth.' {V\. SIV^. Figs. 8 — 10.) 

Martoa B., married, aged thirty-two, admitted August 2(1, I8T8. 
A deUoBte-looking woman, with family history of phthisis (father and 
grandfather). Marital hutory suggestive of syphiiis ; two children bom 
dead (one at the full time, one at seven months), and three died in 
infancy. Much knocked about by husband, even to unconsciousness; 
he had lately deserted her. For some three months she had had head- 
ache, with sickness and snddcn fainliug attacks ; in one, a fortnight 
before, she had fallen, and the mouth was suid to have been " drawn 
to the left." For about two months, increasing mental dulness. and 
restlessness, getting up in the night. After admission her mental state 
was very variable ; her aspect was dull ; she was as a rule restless : 
turning about in bed, pii'king imaginary black-beetles off the bed- 
clothes, &c. In the evening she generally imagined she was doing stme 
domestic work. Urine and fieces were parsed beneath her, apparently 
from mental dulness. When spoken to, however, she would oftou 
answer quickly and correctly, although usually in tew words. Liquids 
were swallowed readily, but solids were allowed to accumulate in the 
mouth before being swallowed. When placed on a chair she almost 
fell off; but she was able, nevertheless, to walk a few steps with an 
unsteady gait. Both legs seemed equally weak. Tlie arms were weak, 
the left a little more so than llie right. Iler tongue deviated slightly to 
the left, and there was thought to be rather less movement on the left 
side of the face. So obvious affection of senaalioa. 'So affection of 
ocular mttscles. Right pupil acted to light more than the left ; in a 
dim light they were equal. Well-mnrked double optic neuritis ; ares of 
swelling large ; prontinenca great ; tint grey-red, to indirect image 
almost as red as the fundus ; veDseti concealed on the surfaiio, the Teina 



' From n<ilea by Mr. A. E. Brostcr. Published, "Ijiniwt," Manli 7, IBTB. 
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fnrmuig: & larjje curve as they course duwn the sides ; the ortcnes 
narrow ; many hreraoiThages. Tlie neuritis was more intense in the 
right than in the left eye. Viaion : right eye, J ; left, i- No defect 
ascertainable in lields of visiun. During the neil fortnight her mentAl 
disturhanoe was very troublesome. At night she would get up wid 
tlirtsatcn the other pfttients, or romove their bedclothes. She did not do 
this when obsen-ed. It was toimd also that she could walk mncb bett«r 
when no one was looking at her ; and one day she was found in the 
bath-room washing herself. NeTertheless, she oould not t'p«l herself. 
bat upset the food about her bed. Stools and urine were stiU passc^I 
without her attention. 

About the middle of September it was noticed that she would oftrti 
paM .luddenly into a state of coma, from which she could be roused 
completely, but with difficulty. Wlien lying asleep the eyelids oould 
be raised without waking her. The pupils were first large, and then, 
under the light, very slowly became smaller, until they were below 
medium siie. ^Vlicn she was fully roused, however, they dilated o^ain. 
She then complained of severe frontal headache, and beeame restless, 
picking the bedclothes. The arms were both moved freely, bat the left 
was evidently weaker than the right, and mncb less sensitive. The 
optic neuritis continued without change. During the next few dnys, 
coma alternated with extreme restlessncM and irritability. Whrn 
excited she used violent language, and threatened the nursea. After 
September 19 the coma increased. Ou the 2latslie could be made to 
open her eyes, and stare about, but could not be roused further. Tlie 
weakness of the left hand had increased to complete paralysis, and it wat 
much colder than the right. She swallowed very little, allowing liquid 
to remain in her moutii, and trickle out again or down the throat. On 
the 22nd her temperature rose to 101*. on the 23rd to 102°, and on tfae 
24th to 104°, with signs of congestive pneumonia at the bases of the 
lungs ; and from the resulting interference with respiration she died on 
t)ie 23th. The treatment consisted in, first, iodide of pntasflium in full 
doses, and afterwards sedatives. 

NtcrojHi/. — Dnra mater adherent to pia mater over anterior port 
of right superior frontal convolution, and bcnonfh it was n recent 
Bitravosation, connected with a clot the aire of a walnut, beneulh 
the convolution. Around this was a quantity of grey soft tiwue, which 
at first was Ihonght to be softeuing, but was evidently, on cImct 
examination, a large soft growth, not separated by any sharp demarcation 
from the adjacent white substance. The tumour occupied the inncr 
two-thirda of the anterior half of the frontal lobe in the white substance, 
not involving the grey matter of the convolutions, cxtcniling outwaida 
as far as the level of the fissure between the middle and inferior frontal 
convolution, backwards as far as the anterior extremity of the corpus 
striatum, but not involvbg it, and forwards to within nn inoh of I' 
anterior extremity of the hemisphere. The ascouding frontal ct 
was altogether behind it. In its upper par; the hsmorrhage hod occurred U 
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the uiiterior jjurt wob piiik-grey in culoiir and outisisUjncc ; tlie iioateviiir 
{mrt w&H softer, nnd somewhat spongy in aspect frotn paler tnibeinilK. 
The aspect and structure of the tumour were those of a glioma. The 
right corpus striptnm appeared a little larger than the left, bnt on 
section was quite healthy. Outside tlie left cnrpus striatinn, and a little 
above ita level, was another c!ot, the alio of a mulberry. Vn adjacent 
gron-tfa cculd be dJBtin^iiehed here ; if any existed, it irns inllltrated 
with the clot. In the inner port of the left temporo- sphenoidal Lobe, 
adjacent to, btit iiot iavolviii([, the optic tract, was a small superficial 
area of softening the si^c of a thi'eepenny piece. Elsewhere the cere- 
brum, cvrebclliun, membranes, and arteriei, were healthy. The micro- 
acopical examination of tlie optiu ueri'es showed the usual changes in 
pupillitis, and slipht traces of inflammation through the nen'o-trunks, 
becoming very intense in front uf the cotnmii>aure, where an invasion of 
Ihe nerves from the meningea hud apparently taken plaM. (The appear- 
ances are shown in PI. XIV. Figs, 8, 9, & 10 ; for fuller details see the 
description of the plate.) 

Ueuabes. — The symptoms (>f mental derangement in this case were no 
predominant and well marked that the patient would probably have been 
sent away tu an asylum, had it not lieen for the existence of optic neuritis 
of the cousiderablo degree, whirh ia rarely seen except in conjonctioa 
nith cerebral tumoui'. 

'llie fati.tury of the patient ii^ve the strongest reaaun fur suspecting 
roDstituticmal syphilis, A dissolute husband, nnd two ohildrep bora 
■lead nearthp end of pregnancy, constitute together strong presumptive 
evidenoe of syphilia, and it is mott like'.y that the woman had hod cou- 
>titiilional sj'philis. But anti-syphilitic remedies produced no effect, and - 
the tumour was characteristically non -syphilitic in its structure, 'Ihe 
t-ase thus illustrates the fact, rare no doubt, but always tu be remem- 
bered, that simple cerebral tumours ere met with in the subjeotaof 
couDtitutional syphilis just us in other persons. 

The neuritis, while in appearance such as ia common in tumour, waa 
apparently " descending, " and the changes in the middle of the nerve- 
trunk ticre much slighter than at the commissure or in the eye. 

The case also illuatrates a possible toiurco of fallacy in the assooiation 
of optio neuritis with cerebi^l softening. The existence of a tumour 
had, iluring life, from the character uf the neuritis, been eontidcntly 
diagnosed. The post-mortem examination was made in my absence, and 
1 was told that there was no tumour, but a mixture of hn[rmorrhage and 
softening, The resemblance to Miftening was, in a bad light, extremely 
close ; in a good light, however, the peculiar grey gelatinous look of 
H soft glioma was distinct, nnd wus confirmed by microscopical exanii- 
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Cast. Xl.^-riiHatfral optic Heiiritii {lij/lit) ; attaekt of ptUt mial 
vsilk right-tided teeakneu ; (probabU cerebral gyphil^ma) : aubMrqurtU 
anAty<^a of left eye uiithovt tteuri'ii ; uUitiMfrlif ajipearauce of simple 
atrophy in both eyet. (PI. VII. Figs. I & 2.) 

John W., a healthy- looking man, aged forty-tour, tnarried, came 
under my oare in May, 187(i. Nu liistoi^ of ueurotic diseaso. A 
Tcnereal eore twenty-live years previously. Four years ogo lie h«d 
n fit ; three years ago another, which " took away the utie of faia rigbt 
arm fur ten minutes and rendered him umililo to speak, before he loct 
ixiTisoiousness." After the fit the arm was strong a^in, bnt he hmd 
much headache and diaturbed dreams at night. Sinoe that time he had 
two other alight attacks. Of late much headache, referred to the right 
side, passing to the face, and then back again. When first aeeit, no 
a£eotioD of smell, of the Sftb nerreB, or of the tannic. Anns uid legs 
strong ; urine normal. 

Eyes : Right pupil a little larger than the left. I^ft eye, oonlar 
movements normal. Left optic disc normal, clear. Right optio diao 
the scat ot a well-d(!volope<l neuritia (see PI. VU. Figs. 14 2, and 
deacription). 

Iodide of iwtasiiium in ten^gntiu doses was given. Iiuring the next 
few weeks the pain in the head lessened oonsidernbly. The left diao 
remained normal. Tlie neuritis in the right lessened, and on Jane 2U 
the Bclnrotic ring on the outer side became visible, although the swelUng 
on the innpr side remained conHderable. Sight had improved ict -^ 

k fortnight later, July 12, the right disc was so clear that its outline 
was distinct all round, and it wiis diSiuult to sny that there had been 
anything the matter with it, The arteries wore still a trifle smaller 
than in the other eye, and the veins also bad beaome a little smaller. 
Sight had improved to J, No peripheral defect in the field could be 
found (roughly tested). By August 4 the physiological cup in the 
right eye had become so clear tliat the mottling of the lamina critanM 
could be seen at the bottuni of it. The tint of the disc was the same oa 
in the left eye. Sight, however, was leas good = ^; field norma]; 
left eye still normal. On August IS there was no tJiange in the diacs, 
but tbu right was not quite so good, and the sight of the left eye had 
become defective. Right, ^\, ; left, ->|-- On October 26 it was Doted 
that the right disc was becoming much paler, and a little more bollov 
than the left. The sight of the right eye after th-s date remuned the 
tame, but that of the left deteriorated. In Deceuber he could rtad 
right, Mo. 19 JUger, left No. 12. In February he had slight symptoms 
of a recurrence of the fit«, censing when bromide was given. After this J 
date his sight improved, and in May, when he ccaaed to attend, it yai-- fl 
right A, left |. The right eye presented the same distinct atrophj', ■ 
and the left eye was a little jwlcr than before. ■ 

The patient was Been again two years later. He had cnntinaed free 
from cerebral symptoms, but his sicht bud failed further, and there waa 
distinct atrophy of the discs. Left : tint of periphery of diec rcddiah 
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ftref, oeutral cup large and de«]i ; lamioa cribrvsa viaiblc at tbe 
huttom; vcMela of normal ar-e', V. j| ; colour- vigion uormal. Right: 
ceutral cup as large aa ia the left ejc ; lamiaa cribrota very con- 

apicuoiis; outer part of disc pale greyiBh-while ; V. ^. Confuses 
pale green with gtvy and orange, Otlier colours apparently recognized 
accurately. 

RuiAHifB.— The unilateral neuritig was probably, as in most cases in 
which it is unilateral, on the aide opposite to the cerebral lesion. The 
cumpleleQess with which it disappeared was rcmarkabti!. The exposure 
of the lamina eribrosa, so rare in such a case, may be due to the inflam- 
matory uhanges having; been greater in the periphery than iu the centre 
of the disc. The subsfquent failure of sight was clearly due to an intra- 
cranial cause. It is possible that both nerves were damaged in front of 
the eommisBure, as in the lost case, and that in one only did the inflam- 
mation descend to the eye. 

Case 18. — 0/i(r'r neiirilis and coHViiUiet allarkt; probabljf MgphiUlic 
diteate of brain; recoveryjrom neurilui with luhieqttent failure ofiigM; 
limitation of Jiatdi oftiaiun and hemiopia. 

William H. L., aged Ihirty-nine, came under my caro at the 
National Hospital for the Paralysed and Epileptic on August 7, 1870, 
Buflering from convulsive altaclts and from well-raurked optic neuritis. 
Syphilis at eighteen, communicated to his wife at twenty-seven. For 
three months before he came under treatment he suffered from sudden 
attacks of giddiness, sumetimeB accompanied with a sensation at the 
bock of the head as if tome oAi were inside it with a hammer. Two 
months before, for four hours he was unable to speak. .Sometimes he 
had attacks of tingling in the legs, and sometimes saw double, the two 
objects being side by side. No actual headache ; no sign of motor 
paralysis ; no vomiting. 

Well-marked double optic neuritiB ; discs veiled under swelling, very 
red in the centre, grey red in the periphery, the prominence considerable, 
the veins largo, the arteries of normal size. Vision ; each eye li, less 
nadily with right than with left. 

Bromide and iodide were given, and a week lat«r he was a little 

letter, although his sight was occasionally dim. The discs were the 

sight unchanged. August 25, no fresh attacks, sight rather 

t, but \\ Snellen still read with each eye with difficulty. During 

next four weeks the neuritis subsided a little, and he continued free 

from other syroptumfi. His sight, however, became worse. In tho 

iMginning of November the neuritis was much less ; a little redness of 

tike onter parts of the discs alone remained with slight swelling. 

He was not seen again for three months, having been in another 
liospital, and while there his tits recommenced, preceded by general 
tremors. The discs were now pule, slightly swollen, the vessels small. 
Around the disc was a good deal of irregular pigmentation of the 
choroid. In each eye the left half of the Held of vision was gone, and 
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tliere wft» estrciue periphernl liiuiUtJon of the field. (Thi- hVlds nr* 
Bhown in Fig 8, p. 58.) A nwnlh kler his hendnche Lad ineroosed, and 
UiB Bight hud deterioraled ao that he could only count fingers. The iliw« 
were (listinctly paler, 

Carr 19.~ I'uherrl,! in rerebellvia aiid mrihtlla ohion^iitiiy optic 
umrilisj eoHieeiilire alraphi/ ; death/i-om meniiiffitii.' (PI. V'l. Fig. 3.) 

HrSBt C„ aged eleven (at do»th). Mother's three brothers died o* 
phthisis. Pulient's health failed, after scarlet fevi-r, ut eight. At nine 
and a liulf he began to BUJfer from attnckn (>f pain iu head (through Ute 
temples or trow Tertex to oecipiil), nnil from lits. I'Ach fit be^n with 
" anortii.g and fretting," then the arma were stretched out rigidly ; he 
wa» stiff tor a tew minutes, and oo reooveriuff poQueiousneHe voiait«4. 
Aftera fit there was much pain in head and eyes, and eomctinws vomiting. 
At ten, when he caine under treatment (Decerolier 17, IS73), there wvrv 
general weakness of limba (greatest on tlie left side) and tottering gHiI. 
The left eye was usually turned a little oat, nnd there was some def«cl- 
ivb movemeot inwards and upwards. Both pupils were large; thp 
right acting readily to light, the left not at all. Double optic neuritis 
was found (see PI. VI. 3, and description). Vision: Left, 0; right, 
rounts fingers only ; no limitation of field. Yellow, blue, nnd green luv 
named accurately; red is called browu. Twelve days before, with the 
left eye he could count fingers in the left half only ; but oould not 
rccugniKO colours. With the right eye h" eoutd rend So. 1 Jager and 
named all coluun accurately. On January 17. however, sight of the 
right eye had failed to qualitative perception. The ophthalmotwopie 
nppearancKB were similar, but arteries more oonstrict«l on the pkpiUa. 
I>n February 2 the swelling of the discs had lessened oonsiderably, and 
the edge of the choroid could he distinguished at the outer side of tho 
left. The white spots on the retina were still visible, but smaller than 
before. From this time the subsidence of the swelling progresaed, 
until, by the middle of March, both dises were clear in outline : the 
surface grey, with whitish tissue about the vessels. There was a littl« 
atrophy of the adjacent choroid. Some minute whit« simcks could just 
be distinguished in tlie retina. The veins were of normal tiie ; ttw 
arteries much smaller than normal. Dy thiH time he had lost even 
qualitative perception of light in the right eye, Towards the end o( 
March, it was noticed that his tongue was was^ in the right half. He 
became febrile, then delirious, and died on April 7. 

Nrrrt,iiti/.—A tubercular mass, the size of a Maltese orange, was found 
in the left bemisphercof the cerebellum. The right half of the meduUa, 
as far as the decussa'ion of the pyramids, was enlarged in consequeinee 
of the presence of a smaller mass, the siie of a ha/el nut. The 
prominence extended up to the pons, and was chiefly between th« 
middle line and the origin of the eighth nerve, and in the oenire of it 

' Under the uare of Or. Buiiatd, who has piiblishni the oasr, "C3in. 
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tlui hypo);loBsaI ncrre was altuated. A qnautil^ uf yeUowish IrinpL 
was found at the haae of the brtiiii. 

EramiualiiiH vf vyrt. (PI. XV. 2 i 3.)— Each optic papilla pre- 
Beoted onlj a olight d^ree (A swelling, its {^eatost height being -025 
inch from the aolerotio. The surface was liattened, th« central depres- 
sion being slight. The BubBtanoe of the pnpilla appeared composed of 
an irregular, fclty mass of tibres and nuclei. The direction o( the 
nerve fibres could no longer be percuivud. The optic sheath was greatly 
distended, the two layers widely separated, and connected by irregular, 
nucleated bandt and films of tissue. The central vesstls were large, 
and presented no evidence of campretsion within the nerve or solerutic 
ring. The divisions of the vessels within tlie swollen papilla were 
□arrow, The nerve fibres bebinil the eye preneuted advanced degenera- 
tiou. The connective tissue between the bundles was much increased 
in quantity, and many nuclei lay between and within them. This oun* 
ditian extended back through the whole length of the ncn'ea, 

Keharks. — The apparent BBM»t of death, in this caae. was meniugitis, 
])rabably tubercular. The discs having before been wanted by indam- 
mation, no changes occurred during the tneningitia. The minute white 
spots iu the reliaa were no doubt the remit* of degeneration of the 
retinal elements, caused by damage during the acute, and probably 
more dilcnaivc, stage of the neuritis, which was over before the patient 
came under observation. 

Cask ail.— t'nii'u/i ions, hrtiiiminy in llie orbkularia on» ; uptic 
iieuri'u ! Init o/enlniir-viiion, 

Rnon.t H., aged fourteen, a<lmitteU into the National Hospital for the 
Paralysed and Epileptic, under the care of Dr. Radoliffe, June 30. 1H13. 
Khe was well until ten years of age. when convulsive ntljiclcs commenced 
and continued, fix weeks before admimien she had three fits more 
severe than usual, and since that time her sight had failed. The 
character of all the tits had been the same ; they oomnienced with a 
peculiar "rising in the throat" — a choking sensation, followed by 
twitching about the mouth, described spontaneously as like " the cramp 
all round the mouth i " the sensation then pa^ssed down the left arm tu 
the hand, when consciousness was lost. 

Patient was an intelligent child, presenting no weakness of the limbs. 
Smell and taste unimiiaired. Slight divergence of eyeballs, but ocular 
movements free in all direcitions. The right optic disc presented all the 
diAMctera of subsiding neuritis, a swollen papilla becoming pole, the 
edges concealed, the vessels curving over it, veiled hy filmy tissue near 
the centre, and lost tu view for a short space jiut beyond the edge of 
the swelling. Vision, 0, The position of the left disc occupied by a 
pale prominence ; swelling, less than in the right eye : the vessels sank, 
near the centre, into the tissue, but were not lost to view beyond the 
edge of the disc, as in the other eye. Vision : oould just discern large 
dbjerta. but not rnnnt fingers. The field seemed to be normal in extent. 



i mlouT DMiietl acooretely was yellow. Pink, grccii, and light 

« willed white ; dark blue and violet, block. She had a blue 
„.., Hiid on being asked its colour said, " Blue ; my mother gave 
" but wheu asked what it looked like, she replied, ** BIa«k." 
ly, a. pink apron she said looked white, although she knew it WMi 
No change in the syiuptoms occurred during the few w«dw iSI 
. the patient was under observation. - m 

21. — Dotiblf optic neurilii ; hradaclie and jHimiting ; liittoftigM- 
-n( cranial atrtt paralytis; iiyttagmiit ; conctthirr attackg tnHA 
lone*/ tumour in third ttntrieU.'^ 

-Y L,, aged thirteen, sent to me December, 1877, by Mr. Words- 
D, under whose rare she had be^n at Moorftelds. In June. 1877, 
was taken ill iritb headache and vomiting : soon afterwards aigbt 
„^e,in to fail. When first seen che complained only of headache and Itna 
of memory. Both optic discs present^ subsiding neuritis ; outlio 
blurrcJ, vessels small, and partially conoealed over the disc. Viaiot 
R., counts figures only ; L., |g. Xo change occurred for some months. 
In Fehruery, 187^, the discs wen- similar. Vision : B. qualitative ; I^ A. | 
In Haroh the headache had ceased, lli^ht optie dice clear on nasal side, 
Btill blurred elsewhere. Much new tissue in the disc concealing tlw 
vesBuli : arteries small ; reins still rather large. Many new vessels tn 
vuter half. In April symptoms and ophthalmic appearances unchanged. 
Vision ; R., extreme concentric limitatiun ; large objects at three feet 
rceogniied only in a central area six inchea in diameter : L., (^ ; defeet in 
the ticld I'uly nl tho lun'cr temporal iinadruiit. Blue and yellow recog- 
iiiiul 111 niLii- ; t:'\ fbi>iij;ht ti' be drab, and green thought to be yellow. 
In ■'iMii llicp.- Mil- [inirc htadiicbe, vertical, and slight left-sided weak- 
tic». biHlit liod iuilcd tu — 11., i L., ixaaU dageca. Th« raatgias <i/ 
the optic discs had heoome clear, and the swelling was alight — "oon- 
swutive atrophy." By Anguat 16 loss of sight was complete in both 
eyes and the headache inorea«ing. She then complained of aligbt 
weakness of the right \tf, but there was no noticeable loss of power. 
In September the discs were becoming grey, and nystagmus oame on, 
(vnstant in both eyes— a abort, sharp movement to the right and ft 
slower movement to the left. Ko subjective sensation of light mold ba 
excited by the voltaic cnrrent. In the beginning of October the 
nystagmus bad changed, the slow movement being to the right and tlw 
<|uiok movement to the left. Intense headache came on, vertical, and in 
Uie right oooipital region, attended with frequent vomiting. The weak- 
ness of the left side of the face more marked ; her gait became staggering. 
In the course of ten days these sj-mptoms increased. Her speech became 
muffled, and Khe choked in swallowing. 6he seemed unable to doM 
her mouth. On October 28, after an int«nae paroxysm of pain at th« 
back of her head, she had a convulsive attack ; the head and eyes were 

' Nokca taken chiefly by Mr. A. E. Brosttt. 
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turned to tUc right bs far as possible, and the body twisted ; the huid 
and fure«rms Hexed and rigid. ConsriousneBS was lost. On the 30th, 
otter muoh pain in her legs, thej- became rigidly ticxed, and she waa 
found to be unable to swallow. 1)t. II ughlings- Jackson (who kindly 
saw her in my absence] found the right aide of the pa!at« paralysed, and 
the right vocal cord was found by Dr. Brandis to be motionless. Uer 
speech was nasal, and liquids returned through the right nostril. She 
was unable l« nough. Amesthesia was found in the r^ions supplied by 
the supra and iofra-orbitul bninchea of the right Ufth nerrc. Th« 
nuusetcrs were weak; after leeching and blistering the symptoms 
gradually subsided and the headache almost disappeared. On November 
18 the facial paralysis on the left side was slight and confined to the 
lowerpsrt. Tbcrightmasseterwasmucb wcakerthnn tbelcft. Thetongue 
on protrusion deviated a little to the right. The paralysis of the right 
side of the palate Was barely recognizable, and the movements of the 
right vocal cord were perfect. Optio discs gtey and " filled in ; " vessels 
cjLtremely small, both arteries and veins. Nystagmus less marked. In 
the beginning of December she had mure headache and sickneBa ; the 
pain was referred to the back of her eyeballs, The grasp of the left 
hand became distinotly weaker. Tbcse symptoms again improved. In 
January she had several convulsive attacks, in some of which the 
eyes were directed to the right, and there was opisthotonos. The 
nystagmus became much more considerable, and varied, usually lateral, 
sometiineH vertical — thirty movements in fifteen seconds. She then left 
the hoKpitoi ; but was again admitted a month later (February 28), with 
frequent convulsive attacks in which general tonic spasm occurred, the 
bend and eyes being turned to the right, and there was extreme 
opisthotonos, which persisted for about half an hour after each attack. 
In each attack there was, at first, violent nystagmus, ending by the 
eyes being directed to the right so tar that the pupils were invisible. 
blistering arrested the attacks. In the beginning of Unrch there were 
drowsiness and mental dulness. The weakness of the right masseter 
persisted. Limbs weak, but equally so ; just able to stand. The con- 
stant nystagmus was sometimos lateral, sometimes vertical. On March 
22 she died rather suddenly after a fit. Her urine throughout waa 
normal. 

The necropsy revealed no excess of cerehro-spinal finid, but extrema 
disteuEJon of the lateral ventricles, the convolutions being flattened. 
In the third ventricle was a grey, soft tumour, which occupied the whole 
space between the corpora striata and optic thalami, but had not invaded 
them. It pressed upon, and extended, the corpora quadrigemina, and 
bad closed the iter, the fourth ventricle being normal. At the base, the 
tumour occupied the whole interpeduncular space, forming a prominence 
between the crura and appearing in front of the optic commissure, which 
was stretched over it and softened. No damage to the cranial nerves 
was found, and no evidence of meningitis. The sheaths of the optic 
nerves were very lax ; they bad evidently beau greatly distended, but 
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were flot^tid und empty (I'areMly eiamintHl in titu). The base of ths ' 
Bkull wEiB perfectly normnl. The ttiniour had the hiaI«logicaI chanuAen 
of a round -ccUed sarcoma. 

RBMiBKS.— The oase presents an ilhis^tration of the diagnostic impor- 
tanoe of neuritis early in the history of cerebral tumour, sinoe it pii>- 
bably preceded all other Bymptoma. The early and complete loss of 
sight was no doubt the rcEult, in part, of the damage to the optic oma- 
misaure by the tumour. The condition of the sheaths of the optic ii«rTM ^ 
ia of much interest. They were found empty, although they were o 
fully examined before the optic foramen was cut away. They I 
ETidently been distended, and the removal of the fluid had ( 
in spite of, perhaps beeause of, the oitreme distension uf the lato 
ventricles. This, together with the growth at tho base, must hav| 
prevented any aoeiunulntion of eerebro-spiiiBl fluid in the 
spaces. 




Case 22.~-Tuiiii)ur u/ rij/hl Cfr>rbrnl hemttjikcrr : dealhj 
fuund po»t-tnorUta : mirrnieopKal examination of uplie 
1-6.) 

Henky v., aged fifty-one, adaiitted into University Collego Ilii«pttBl, 
t'ebniary 10, 1B74, under the care of Dr. Wilson Vox. So syphiliti* 
history. lUnesa commenced some months before, witli pains in the ri^it 
side of the head aorampanied by siekness. I''ivc weeks before admitaioa 
he had a sensation of twitching at the back of his tongue, and afterwarda 
a feeling as if his whole body were turning round. From that time his 
left arm gradually became powerless. Ten days before odniissiaa he had 
twitching of the muscles of the left side of the faee and eye, without 
unconaeioUHDess, and after a similar attack the next day he found that 
he could not move the left leg. After this he became more druwsjr. 
'^)n admiiwion he was dull and sleepy, but could be roused, and thea 
answered questions sensibly. There was complete motor paralysis of Q>e 
loft arm and leg, without loss of sensation, ivith rigidity of the arm, 
not of the leg. Blight paralysis of the left aide of the face. So rtrt- 
bismns or difficulty in swallowing, lie continued in the same state for 
a fortnight and then became unconscious, lost the power "f swallowiitfc, 
imd clicd. So ophthalmosoopic examination was mode during life, At 
the necropsy, a tumour was found in the outer port of tho right hniu- 
sjihere, to which the membranes were adherent. It occupied the low*r 
j-ortiona of the ascending frontal, and of the ascending parietal convolu- 
tions, partly obliterating the Unsure of Rolando, and extending into the 
lower part of the suprn 'marginal convoliition. On section the maas 
apjieared wedge-shaped, about the siite of a Maltese orange, some- 
what rounded externally, and extending inwards about two ladiM. 
Ilelow it reached the descending comn of the lateral vantriole: 
inwards it reached to abnnt half an inch from the poaterior (oandato) 
portion of tlic corpus striatum. It was indistinctly lobulal«d, yellow 
al (lie cvntrs, containing semi -tmn spa rent fpnt« about the sijic of a hemp 
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wed ; »cntt«red through it were linei of vafculurity. The softer part* 
LDiiHUl^d eatirely uf epiodle ogUs, lying among trucls of fibrous tisiue. 

'Hie optic discs, examined after deftth, showed to the naked eye 
diitinct swelling and several small haemorrhages. Mioroscoiiieal exBmi- 
nalion after hardening (PI. XI?. 1 — 5).— Both papilbe were rery 
prominent, the greatest height being '06 inch above the level of the 
choroid. There was a deep but narrow central depression almost reafh- 
ing the choroidal level. The retina was diaplact^d '0!! to -(A inch from 
tlic edge of Ibe ■.■boroid. In the substance of the diw.', the nerve fibres 
were still pereeptible, although in places HWoUen and sepuruted. Large 
numbers of nuclei and leuciocyte-like cells were seatttred through the 
swelling. The nuclear layers of the retina were considerably thickened. 
There was no distension of the sheath of the optic nerve. The nuclei of 
ilie nerves were much increased in number immediately behind the eye 
iind ti> a less extent throughout the nerve. They were Gmall, smaller 
tliiui in ordinary descending neuritis, and angular. The nerve fibres 
[ireseuled a granular and irregular appearance, and were separated by 
ranny minute granules. About the same degree of cliange was found a 
quarter of an inch from the eve, midway between the eye and the 
chiasma, in front of and through the chiosma. In the optic tracts there 
was also a slight excess of nuclei, in places aggregated into linear 
groups. 

Cake 23. — £jrilejitoiil eonruUieni i ttighl diffkaliy i» speech teith lomt 
triintient right-aidtd leeakneu: my chroiiif optic rieurili*. (Fl. VII. 
Figs. 3 4 4.) 

Mabt Ahn H., a domestio servant, single, aged fifteen, admitted 
into the National Hospital for the Paralysed and Epileptic, under tlie 
care of Ur- Buzzard, February la, 1S71. Ko family history of diaeaso 
of the nervous system. Personal history good ; no symptom suggestive 
of syphilis. L'atnmeoia commeuced four months ago. 

The first fit ocrurred a week before the first menstruation ; while 
dancing in a hot room she fell unconwious, and for a time afterwards she 
could hear what was said, but wuld not speak or move. She did not 
bite her tongue, and it whs doubtful whether there was any convulsion ; 
much headache afterwards. Three days later another fit while dressing 
in the morning ; of the same character. Her motlier Ktntes that she 
foams at the month, kicks out, and strikes with both arms and legs, and 
she sleeps afterwards for some hours. Mince then they have recurred at 
intervals of from one to seven days, and were preceded by giddiness ; not 
worse at menstrual periods. Uonatant headache, fruntul, not very 
iwverc ; since the attacks became frequent. Home failure of memory, 
and a peculiar difficulty in speaking, always present in slight degree, 
and sometimes preventing her from speaking for half an hvur, 

A fairly intelligent girl, with a rather large thyroid ; no indicatiDn 
of cardiac or renal disease, or evidence of motor or sensory diaturbance 
in limbs or cranial nerves, llic hesiljition in speech mentioned above, 
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be^ning li> speak. luid 

presented slight but distinct neuritis (a 



consists in & moment's pause 
during a sRnteni 

Both optio dit 
3, and description). 

After admission she had 
with pallor, and suvtral se" 
couid not, then became 
roused the nurse's attention, 
and a little struggling in both arms and 
limbs afterwards became stiff. It lasted about 
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mal transient attacks of faintiiMa 

ta. She tried to Cidl for help, but 

and made a gurgling aoise trhidi 

found the face dmwji to the ri^fat, 

the right. The 

and afttt- 



wards she seemed stupid and could not 1>e roused. In another fit die 
was close to the nurse when it oommenied. The nurse spoke to h«T, 
but she did not reply: she seemed to know what the nurse had said, 
but could not speak, putting her hand up to her mouth to indioat« this. 
Immediately she went off into the lit, making a noise in her throat and 
losing consciousness. Other attAcks. in the beginning of April, were 
preceded by some sensation in the hands, which shook for a minute 
before consciousness was lost. A little later she had an attack in whicJi 
she states that ronsoiousneas was not lost ; she could hear and soe oil 
that occurred but could not speak, and the power of articulation 
returned slowly ; for a minute or two she could only " mumble." As afae 
became able to speak her right arm appeared suddenly to beuome power- 
less and insensitive. This she described as beginning with a feeling- of 
numbness in the iiecond linger, passing next to the third, then to tho 
fourth and first, and then to the thumb and bsek of the band, and then 
up the arm. Wherever it passed she was quite unable to feel on tb* 
part or to move it. It was rubbed by the nurse, and the feeling and 
power returned in a few minutes, so that she was able to raise it to the 
head, but it continued weak. The hemtation iu s[ieech had nearly 
disappeared, but after this attack became more marked. The next day 
the weakness of the arm was still considerable. Orasp : left, fift«en 
kilogrammes ; right, two. Sensation normal ; power of leg norma] ; 
much pain over eyes. Ophthalmoscopic appearances quite unchanged. 

The weakness pushed away in a day or two. At the end of June rim 
had had no attack for six week.s ; the arm had recovered power. H«r 
speech had again become normal. The optic discs presented precisely 
the same appearance as on her admission four months prerionaly, 
except that perhaps the swelling was a little greater, and there was 
in the ri|;ht a small extravasation. She then went home into ths 

u again two years later when, by r>r. buzzard's court«ay, 
■he was readmitted under my care. After returning home the attaoka 
recurred and hod continued of the same oburnotor. The optic neuritis 
hod for the most part subsided, but the discs were still redder than 
normal but not swollen, and the vesseb were even more concealed in the 
centre, although quite normal on the periphery of the disc. The edge 
of the ring was clear on tlic outer side {sec PI, Vll. Fig. 1, and 




dpscripticm). Vision the same as before. The fits again oensed under 



Rkk ABES.— Apart from the optio neuritis the sj-mptoms were 
suggestive of organic disease of the loft cerebral hemisphere, although 
not decisive. The extreme ohronicit; of the neuritis vhs its most 
striking fenlure. Dntortunaloly t made no note of the condition 
of the presence or absence of hypermetropis, but the degree and 
character of nenrilis, especially the occurrence of an extravRsation, 
can scaroclj have been aocounted for by hype'nnetriipia. 

CiSE 24. — Fpiirp*;/ ; vague ecreh-al tymplnmn ; apfir aturiCi* ; 
hi/prrmetropia . ' 

Wm. M., aged twenlir-four. Father's two brothers epileptic. Patient's 
first fit at sixteen months uld. The attacks continued for nine yean, and 
ceased from ten to fourteen, and then recurred at intervals of three to 
twelve months. In 1673 he had an attack of neuralgia in the right side 
of the face lasting for a month. After another month he be^n to suffer 
from Revere pains in the head, upper frontal region, almost constant, but 
with exacerbations accompanied hy ^ddiness. These continued for a 
year and a half, and then he had frequent sickness. When he came to 
the Queen Square Hospitul, in November, 1874, well-marked double optic 
neuritis was found, the outlinen of the Hinx being concealed ; swelling 
moderal* ; veins not much larger than normal ; centre of swelling more 
deeply tinted than periphery. Moderate hypermetropia and frequent 
attacks of spasm of the ciliary muaole. Vision : The smallest test-type 
rend with either eye. No motor or sensory defect could be discovered. 
The attacks commonly occurred in the morning, before breakfast. Aura 
visual, objects appeared floating before bis eyes — sometimes sparks, 
sometimes such objects as are seen " after you look at the sun and cannot 
see clear afterwards ; " sometimes such an appearance as is seen " when. 
on a very hot day you see heat rising from the fields, only stronger, and 
on the work." It seems to get nearer and more intense, until he loses 
; sometimes, however, it suddenly ceases without any loss 
Occasionally he is conscious of a commencing pain- 
ful cramp beginning in the right hip, and sometimes going down the leg 
and the leg is jerked outwards : the sensation goes up the right side of 
the trunk to the shoulder, and the arm feels dead and he cannot move 
it. Sometimes the cramp goes from the shoulder to the right side of the 
face. On stooping or blowing his nose, sparks readily appear before the 
eyes. At night, when in the dark if he thinks of aiiy object, he fancies 
be can see it quite distinctly. If, for instance, he were to think of green 
trees or a certain house, " it would appear before him, and he would se« 
it as plainly as possible." 

Dnring four months, in which he remained in the hospital, the attacks 

' Tender the care of Dr. Bastion, to whom I am indebted for penmssion to 
jnUish the case, 
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oeased : but the neuritis persiatwl, unchanged in any partifuUr. AllrT 
lenTiug the hOBpital in April the attaoks returued. Oq June 2 j (he 
optic discs were clearer ; in the left disc the Bclerotio ring was distiaci 
on the outer side ; elsewhei-e the edge was nbacure, and there wbb rtill 
some swelling. The right disc was similar, 'flie vessels were ueioom- 
panied b^ distinct whit« lines. 

In November the discs were quite dear, and the outline regular. In 
the left there was a little disturbance of pigment near the edge, Viaioti ; 

R-, l! ; L., ;-;. 

He was seen again in August, 1678. His discs were still clear and 
normal. The attacks persisted aimilar in character to those described 

Rehabxs The history of this ease, eBpeoinlly the family history and 

the early commencement of the convulaions, suggested idiopathic epilepsy. 
The localized c^ommenoement of the convulsions and the definite Tiiinal 
anra, point to !ocalir<Kl organic changes in the brain, although it afforded 
no evidenne as to their nature, whether coarse adneural, or finer neural 
changes. The optic nunrttiB, although its presence commonly affurda 
strong reason for believing that there is coarse adneural disease, ta this 
case afforded less decisive evidence. Its moderate degree, alow course, 
and its association with hypcrmetropia are, however, noteworthy. In a 
neuropathic individual, with cerebral irritatiuu going on and conriUaive 
attacks freqncat, it seems possible that hypermetropia assists in tbe 
production of neuritis. The ease presents many interesting points of 
analogy with that laitt deiicribed. 



a!mi>lf ranffftthn of optic 



Case Ib.^-Hrmiiilrg'ti, from emhoUti 
lUse,. (PI, I. 1 &2.) 

Thomas D., oged^rty, admitted into the National Hospital for the 
Paralysed and Epileptic, under my care, December 6, 18TH. When 
thirteen years of age he hud on attack of rheumatic fever. Five days 
before admission he fell unconscious: duration of uneonsciousnesi nn- 
eertain. On recovery, left hemiplegia was found. On admission there 
was weakness of the left side of the face, deviation of the tongtte, nod 
complete loss of jtower in the left arm and leg. Sensation in tlte left 
limbs was diminished. The cardiac impulse was diffused, and at the 
apex there was a land systolic murmur. Optic discs normal. After 
admiseion it was found that there was some mental change. Ho waa 
generally asleep, and when awake often rambled in his talk, and hi* 
answers toqucstioBK were not to be relied upon. The hemiplegia con- 
tinued, and rapid wasting of the limbs was obserred. On December 10 
Ihe left thigh measured one and a half inches less than the right, and 
the left forearm one inch less than the right. 

On Decfember IB there was still no improvement. Distinct ankle- 
rlonua coulil bo obtained on dorsal dcxion of the fool. Both optic disc* 
now appartd red, the redness Wing uniform over the whole disc. The 
JUHidon of the edge could be seen by indirect exsminalion, but it wai 
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nut iiharp (PI. I. 1). In the upri)(ht image the edge could be se«n 
only on the outer side, elsewhere it was indistinct (PI. I. 2). The tint 
of the inner part of the diac was the same as that of the adjacent 
choroid. No atriation or swelling could be perceived. The veins were 
large, the arteries normal or a little above the aormaJ uze. There was 
a good deal of (.■onspiouous whit« tissue about the vessets in the middle 
of the disc. The changes were similar in the two eyes, but were most 
worked in the right. December 21 : No improvement in paralyaia. or 
mental state. Dines nviirly the same. During tbe next month there 
was no change. C^hi February 4 the right disc continued in ncarl}' the 
same state, while the redneaa of the left disc was much less ; its outline 
was distinct and its aspect nearly normal. 

A few weeks later the congestion of the right disc lessened notably, 
Snbsequently, however, irregular pyrexia came on, the paralysis 
remained absolute, and the wasting very great. In the beginning of 
April hLcmorrhagei, rounded with white centres, were found over both 
retinie. The urine, previously normal, contained much blood and albu- 
men. A week later fresh hnmorrhages had occurred, and distinct neuritis 
hiid developed in tlie right eye, the left disc being normal. The patient 
died on Hay 4. The nght middle cerebral artery was obstructed by a 
[■lug at its commencement. The corpus striatum (both porta) was 
destroyed by softening. Traces of slight old meningitis were apparent 
over both hemispheres. The spleen was full of infarcts, The kidneys 
were " large white," also with several small infarcts. There was 
extensive disease of the aortic orttice, with ulceration, and vegetations 
on UiB mitral valve. 

Remarks. — The condition of the discs, greatest on the side of the 
cerebral lesion, was an example of the rare condition of simple conges- 
tion, probably the result of the irritative changes in the right hemisphere, 
of which the rapid wasting of the paralysed limbs was also evidence, 
or of irritation communicated front the contiguous embolus. The 
dubsequent retinal ba'morrhages were apparently unconnected with the 
cerebral lesion, and due to the blood state. They resembled those 
which have been found in malignant endocarditis much more than 
the bieniorrhages of renal disease. The occurrence, with them, of 
distinct neuritis on the side of the cerebral lesion is of great interest. 
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26. — Verj/ chrome optie neuriti»s obteiire eerebral tymptomii; 
tetrirpia. 

T., aged thirty-five, marrieil, came under my cnrc in 1875, at the 
National llospital for the Paralysed and Epileptic, on account of attacks 
of headache, frontal and vertical, and vomiting. From the latter she 
hud suffered for f(>ur years ; tl commenced three days after a confine- 
ment, The headache was often accompanied by violent sickness, whirh 
rather aggravated Ibao relieved the paia. When firat seen there were no 
symptoms indicative of local brain disease, but an ophthalmoscopic 
eiaminatiim showed marked optic neuritis, equal in the two eyes, A 




careful drowing was made soon nfler she first name undor trcsti 
The outline ot the right disc was entirely ooneenU'd hy a greyish anelling. 
of slight promineoee, the peripheral part grey and atriated, the ce&tial 
part redder and stippled. On the right side was an area mnoh paler than 
the rest. The distension of the veins was slight, hnt most of them lost 
their central reflection us they ciirved down the sides of the awdling. 
The arteries were of nearly normal size. At the point of their einer- 
gence in the centre of the papillx? both veins and arteries were ooaoe«Iad. 
and one artery was surrounded by white tisBae. One vein presented 
conspicuous antero-poaterior curves beyond the edge of the sweUing. 
Refraction : considerable hvpermetropia ; vision, each JJ. The pain 
was never excited by ubp of the eyes. The appearance or each disc waa 

A year later (July, 1876) there was scarcely any change in the appear- 
ance of the discs. The swelling was. however, slighter, and the outline 
could be just perceived. The catamenia had become re^lar and the 
headache leas, but nttaekaof "giddiness" oocnrred, twoor three weekly ; 
she would tremble and then see objects double, one image bein^ abovn 
the other. On several oocaaiona she felt weakness in the right arm, 
lasting oaly a few minutes : once accompanied by weakness in the right 
leg. At this time she was three months advanced in pregnancy, and she 
was not seen again until some time after her confinement. A week 
before confinement she had an attack of sickness and severe pain in the 
head, with weakness in both legs, so that she had to be lifted in and out 
of bed. This gradually lessened after her eonftnement, sn that Id six 
weeks she could walk alone. She also gave an account of loss of sensa- 
tion in the left arm and leg. When seen, however, in May, 1877, all 
these symptoms had passed awa)-. In the righl eya the disc had cleared, 
hut was still tffl) red; there was no swelling and no striation ; out- 
line could be seen nil round, bul ««» not sharp on (he inner >iide. The 
veins were still a little tortuous. 'Ihe lefc eye (ireaealed nearly tba aaou) 
appearances, and the tortuosity of the veins was still marked ; one 
eapecially forming a distinct corkscrew curve just beyond the edge of the 
diu. In November, 1877, the appearances were nearly the same : hesd~ 
ache was rather more troublesome, but there were no fresh symptomi of 
intra-cranial disease. Since then the disc and symptoms are unchanged. 

Beiiasks. — The case may be grouped with Cases 24 and 25, aa pre- 
aenting very chronic optic neuritis, associated with vague cerebral 
aymptoms, in themselves suggestive rather of "functional" than of 
"organic" disease. Here, as in Case 25, the existence of considerable 
bypermetropia raises the question of the possible dependence of the 
neuritis oa the ocular and oerebral conditions jointly. 
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Cask 27. ~ Vayue cerebral gymptoms; headache and vomiting ; 
photopsy J sudden amaurosis; double optic neuritis; death; no tumour 
but minute changes in brain,^ (Plate XV. Figs. 4, 5, 6, & 7.) 

Henbietta S., aged thirty- four, gave a history of pain in the head 
for many years ; no evidence of syphilis. After two miscarriages early 
in |)regnancy, she had (aged thirty- three) an attack of severe vertigo, 
with momentary unconsciousness, followed by other similar attacks, and 
occasional vomiting. She also complained of "d^rk shadows coming 
over her eyes," and noises in her ears. At times she could scarcely see, 
and occasionally, while thus sightless, she had subjective impressions of 
light. Three months before admission, after an impression of brilliant 
light, her sight suddenly failed, and she became permanently blind. On 
admission there was no evidence of local brain disease, but marked 
double optic neuritis with great swelling, and extreme tortuosity of the 
veins. A few days later, an attack of very intense pain in the head 
came on, increasing, with frequent vomiting ; her temperature was 
98*4° to 99*4°. On January 10 her head was actually steaming, and 
from this time she gradually sank, becoming comatose, and dying on 
January 12, the general venous congestion before death being extreme. 
Dr. Sutton found at the autopsy no change in brain or membranes, 
except intense venous congestion, the condition of all the organs of the 
body. Microscopical examination showed distinct morbid changes. In 
the convolutions the spherical nuclear bodies were much more numerous 
than normal, and the p}Tamidal ganglion cells less so. In places nuclear 
))odies were surrounded by pale protoplasm, and in some spots were 
aggregated in groups, ten or twenty together, and then very little 
protoplasm could be seen around them. They were most abundant in 
the second and third layers of the convolution. The neuroglia was un- 
duly gnmular, and in places apparently broken down. 

The backs of the eyes were sent to me for examination, and their con- 
dition, after preservation in Miiller's fluid, was as follows : — 

Eye 1. — The optic nerve entrance is the seat of a swelling of moderate 
prominence, which extends on each side beyond the edge of the disc, and 
then gradually subsides to the retinal level. The subsidence is so 
gradual that it is difficult to measure its diameter ; it probably is about 
the -,^0 th of an inch. There is a central depression with rather steep 
sides, the bottom of the depression being gV)th of an inch below the 
highest portion of the swelling. The greatest thickness of the latter is 
opposite the edge ot the choroid, and there amounts to ^^^th of an inch. 
The central vein and artery are both large, the vein especially ; they 
show no trace of constriction in passing through the sclerotic ring (Fig. 6). 
They divide close to the bottom of the central pit. Soon after its division 
the branches of the vein show distinct narrowing within the substance of 



' In the London Hospital, under the care of Dr. IIugliliug9-Ja<^^ktfo:i ; case 
published, *• Ophth. Hosp. Kep.*' \'iii. p. 445. 
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the swtlling (Cig. 4). Sectiun of ihc swelling sliow!) that it is infUtntf4 
with small round cupleus-liko bodies, ^^f, to ^^ inr'h in diame^tr, 
which are nggregatcd densely in the neighbourhood of the vessels. Tb«; 
are scattered amoiig abundant delicate fibrea of eoDneetivc tissni?, wKick 
oompose the chief bulk uf the sweltio);, and coune in various direction*. 
Numerous small vessela exist throughout iti snbatanue, and many of tbf 
ronnectjve -tissue fihrpq are arranged cuucentricallj around these. OtJu^ 
■re diBtinguishablc only by their direction and waTV charaeler from iht 
nerve fibrea, which may he traced unintt'rruptedly tlirotigh the strelliiig. 

The retina on eoch aide is pushed away from its normal place of rom- 
racnDcment, being ^th of on inch on eaeh aide from th« edge of the 
choroidal ring. For a little distance it is greatly thiclcened, meamring 
j^th of an iiu>h iu thiokneits at its commcneement. The increased tbiek- 
neM depends chiefly on thickening of ibe inner and outer oaoleArlajvrav 
the molecular lasers being much narrowed. The ouclcur larera prewrHt 
onl; a dense aggregation of sueh rouud uorpusclea as those alreadf 
described, and which resemble those normally constituting' these Isjera. 
The layer uf nen'e fibres h olio thickened, and contains similar nude). 
The retina farther outwards gradually assumes perfectly oomul 
charactera. 

The optic nerve contains many similar corpuscUa, some aggregSlMl 
along the vessels, othera lying between the biindka of nerve fibres, otlier* 
Roattered through these bundles. They are more abundant j»wt behind 
the iclerotio than farther back, but arc at present iu alKiut eqiu] 
numbers throughout the whole length of optic nerve received (Figs, 
B and 7). The aection of the bundles shows a granular appearance, thp 
nerve librea being less distinct than usual, but there arc no other evideoev* 
of degeaeration. The amiinnt of connective tissue between the bundln 
is not noticeably increased. That in the inter-vaginal space is, however, 
very abundant, the trabeculte being numerous and thick. There was 
no distention of the sheath. 

Eyr Xu. 2. — The appearances of this disc, retina, and optic ncrre 
are essentially similar, eioept that the amount of swelling ia rather 
less. The height of swelling above the level of the choroidal 
ring is v,>jth of an inch on the side on which th(< swelling is greatest, 
and rather less on the opposite side. The mmmencement of the 
retina is not displaced outwards »u far as in the other eye. There ia the 
samo infiltration of the new connective-tissue and of the nerve-fihre 
layer with minute nuclei. 

Heuahkk. — Tbc case is of gnuil interest a,i a Ji'iuoDntrniii/a o! tho 
occurrence of optic neuritis in association with histological changes in 
the brain (chronic cercbritis?) very similar to those found in the trnnka 
of the optic nerve, and which, in the latter, must be regarded as evidence 
of a "descending neuritis." The appearances during life were pionotmoed 
hy a skilled ophthalmic surgeon (Sir. Coupcr), to he those of the " choked 
disc," The anatomical condition shows (hat the " choking " occurred 
in the substance of the inflamed papilla. 



CASKS. *]07 

(\\SE 2H,- -Lead poison in ff : mental disturbance ; (huhh- optic neuritis ; 
recovery,^ (PI. Vll. Fig. (J.) 

.1. S., male, aged forty-five, employed occasionally in lead works 
for four years, but often not more than three days in a month. Three 
weeks before admission got regular daily employment at the works. 
Three months before admission had an attack of lead colic, during 
which he became *' light-headed.'* He was ill seven weeks with the 
attack, and it left him very drowsy, fo that he woidd fall asleep at his 
meals, when he came home at night, and sleep the whole evening and 
nifi^ht. He went through his work mechanically; seemed quite an 
altered man after the attack. ** Had not drunk a drop ** for months, 
owing to his having a stricture. Three weeks before admission he 
commenced regular work, and continued at it until February 14, when 
he stayed at home on account of pain in the back ; he had no vomiting 
or constipation. He went to work next day, but came home in the 
evening very ill. He had been vomiting all day, and the pain was so bad 
that he could not keep in any one position for more than a few minutes. 
On the following day, February 16, 1878, whilst at a chemist's, he was 
seized with a fit, and was brought home in a cab, quite unconscious of 
his surroundings, and talking incoherently. He was brought to the 
Ix>ndon Hospital the same day, and had a fit (according to account 
furnished, chiefly right-sided) on his way to the hospital. 

On admission, he was semi> collapsed, and quite unconscious; he 
vomited frequently. He rallied after some hours and then talked 
incoherently. He was an ansemic, slightly wasted, but well-bu'lt 
man. His gums were very anremic, and there was a well-marked 
blue line at their junction with the teeth. No disease in thorax or 
abdomen. Urine contained no albumen. 

He had another fit the day following his admission, and again on the 
25th and 28th. That of the 25th, watched by Dr. Newton, the 
assistant, was bilateral. His mental state was most peculiar. He 
was drowsy and indifferent usually, but when roused up would reply to 
questions. He did not in the least know where he was. It was noted 
^at *' his mental condition is like that of the jolly kind produced 
by alcohol. He is quite good tempered, and whilst he has most in- 
distinct ideas as to where he is and about things in general, some of his 
replies have a repartee-like smartness.'' 

Six days after admission an ophthalmoscopic examination was for the 
first time obtained, and then with difficulty. The discs were swollen, 
and had a translucent appearance as though oedematous; the margins 
were lost, and the surrounding retina infiltrated. No haemorrhages 
were then seen. On the 25th the exudation into, and swelling of, the 
discs were greater, and a few hsemorrhages were seen at the margin of 
the discs. The arteries were now noted to be rather small, and the 



* In the London Hospital under the care of Dr. Stephen Markcnzio, whom 
I have to thank for ponni««ion to see the caw, and for the notes. 
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vi'inM enlarged and tortuous, 1'rBm this time tiU about the middle rf 
April the diKs remained mtirh swollen, and had a halo of tlaiiiie~ 
shaped hiemorrhages aryiind the margins [PI. VII. Fig. G). The 
htBmorrhages in manj cssci were imiuediatel; upon or surrounding 
small vesselB, 

Hia visiun, owing to his mental slate, coald not be accaratcly t«st«d. 
but it was coQsiderahlj impaired, and be seened t« have visual illusioiis. 

Under the influence of iodide of potossium all his symptoms gradually 
prissed off. He eventually rompletelj regained his mental faciiltiea, hii 
sight improved, the hemorrhages diBappeared, and the swelling of thi* 
papilla greatly subsided, so that the margins of the discs oonld be «em. 
and the course of the vessels could be much more clearly traced. 

He went to a coavuleseent institution for a month, and at the «nd 
of that tinic {May 31) he returned to show himself. It was then 
noted — "No hipmorrhages visible in relinie: swelling of dises <]uit'- 
subsided." 

His urine was eiamiiiEd many times. The siieciHii grai-ity varini 
from 1020 to 1023; the daily eioretion of urea wn* natural. Albiimra 
was never preseut. 



O'retiniiili {idinpalht'i^f) in ehtoroait 

imuMinff albuminuric rrtiniUi. (PI. VITI. 



C*8E 29,— /nffnufl wui 
Kith ilutiiafff In refina i 
Figa. 1 & 2.) 

EuKABETH 11., ngi^ eighteen, a pule, ehlorotie- looking girl. FuDtlj 
hiatory irrelevant. No evidence of syphilis. For many years subject io 
headaches; health otherwise good. For three months (sinoe a mental 
shock) occasional giddinens and morning sickness. On June 'iQ, 18TB. 
and for the next three days, had constant nausea and frequent vomiting. 
Admitted into UnivcrBitj (.'oHege Husjiitul July 3. Before admission 
fundus oeuli had been examined by Mr. Tweedy [who had beeu treating 
her for some defective accommodation) and found normal. Trine free 
from albumen. The sickness censed in a day or two, brit there was 
some faintness and giddiness. Tliese lessened on rest, and the gastric 
aymptoms disappeared. On July H she was diaeharged appopently well. 
On July IS she appliod again to Mr, Tweedy on account of considerable 
failure of sight, and he found double optic neuritis. She was readmitted 
on Julv 21 under my care. Tlie neuro-rctiuitis was most int«iise (see 
PI, Vlil. 1. and description). V., U, No. 19 Jiigcr; field limited peri- 
pherally, especially upwards and inwards; loss of all colour-vision 
Hxcopt for red. J.. No. ]>) Jiiger; Iosm of colour-vision forydlowoaly — 
the others rccf^ized at once. The headache was severe; referred ti> 
the vcrlcK and hack of the head. No vomiting. No motor or other 
hervous symptoms. Blood: no increase of pale corpuscles. Uriner still 
no albumen. Iodide of potassium was given, For a day or two there 
was a slight improvement in sight; ophthalmoscopic signs unchanged. 
July 26.— Vision, R. ,!, ; l.. j\ (Snellen). She recovered vision for bins 
«nd fjvtn "wilh Ihc right eye, that for yellow remaining lost. 
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On July 28 sight became much worse. R. J^ ; all perception of colour 
lost. Left jj^, perception of green lost as well as yellow. Mercury was 
added to the iodide. July 29.— V., R. ^; L. ^\. July 30.— R. ^J^ ; 
L. ^Q (Snellen); condition of discs unchanged, but there were more 
haemorrhages. August 4. — Right eye; inflamed area and distension of 
veins nearly the same. Arteries smaller; most were mere threads. 
Here and there the retina beyond presented a whitish reflection behind 
the veasols. Towards the edge of the swelling the opacity of the retina 
looked like a granular cloud, in some places striated. The sudden 
ending of the swelling towards the macula continued, and beyond it 
Ihc white flecks were larger and stellate in arrangement. Vision: R., 
qualitative only ; L. ^, On August 7 more extravasations were noted, 
and greater concealment of veins. No improvement having taken 
place on iodide and mercury, tiixx. doses of tincture of perchloride 
of iron were substituted. On August 9 vision had improved; 
li. V. =1 .^\, (Snellen), and yellow, red, and green distinguished, but 
not blue. On August 11, L, V. = -jL (Snellen), and blue perceived 
in addition to the other colours. R. still qualitative vision only. No 
fresh haemorrhages, and vessels rather more distinct. 

From this date there was little change till August 21, when she 
complained of a constant light before her eyes and momentarj' attacks of 
darkness, and as these passed off she saw colours — blue, red, green, &c. 
Swelling of discs rather less, and in the right eye at the macula lutea 
the converging lines and spots more distinct, the edge of the swelling 
having receded to a group of haemorrhages midway between the centre 
of the swelling and the macula, the intervening space having a dark 
granular look. To the nasal side greyish white lines and areas appftired 
considerably beyond the original limit of the swelling, and especially 
along the vessels and sometimes concealing them ; soft-edged, some 
flocculent. Similar spots and areas in each eye. The large veins on 
the disc daily becoming more distinct. 

On August 29 still further subsidence wafl noted. In the right eye the 
outline of the disc could be dimly seen, surrounded by a greyish- white 
area, ending, in some places, suddenly, in others, gradually, and from 
its margin whitish areas extended along the retina, especially upwards 
and inwards. The perimacular spots persisted; veins not more than 
half former size ; arteries still small, but larger than before. Vision 
qualitative. Rather more swelling in left eye than in right, but disc 
\'isiblc. Beyond the steep outer edge was a little choroidal atrophy. 
Attacks of darkness less frequent, and no chromatopsy. The headache 
continued, and there was some deafness in the right side. Urine and 
temperature always normal. The iron was continued until she left the 
hospital, in the beginning of September ; V. }^ L. 

September 15. — Much frontal headache continues, more on the right 
side than on the left. Hearing : R. |, L. normal. Pises, consecutive 
atrophy (see PI. VIIT. Fig. 2, and description). Right V. ; Left V. 
/^ Jii;;er, wn side ruble concentric- limitutiou oi licld. 
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Outubei' m.-'Ueaduchu (.■outinueB; some aupoiidal tcnilemeii^ at t 
back of the heail ; no Biekness. VisioD.: Left, sumt : all oolours recog- 
nized except grcea. Itetinal cliuttges less. lUght optiv. disc clear, b«t 
edges HtUl not sharp : disc dnll-wHte, with " Hlled-In " look ond diit- 
tinct promineQce. Vessela anine as in last note : grejish granulkr look 
Hroimd the disc, niont niarked on outer side, where the apiieuramee L* of 
u stipplini^ of wbitc and red. Vessels in this part all at.*Hiiiipanied \>j 
whitish lines. Further out the white spots uit less numerous, but rtill 
very diatinrt in all direetiona. Smoe pale lines roniify, as if murking 
the positiau of large choroidal vessels. The group of rmla and >puta 
radiating from the macula lutes is still very conspicuous. QoalitatiTc 
perueption of li)(ht in a amall ]iQrt of outer half of field. L^ft ern: 
Hpiwuranee similiir ; the ramifying pole lines even more distinct than ju 
the other eye. V. mma ; all colours recoguLsed except green. Uctobar 33. 
— More pain in head (severe catarrh). Diecs clear, even shnrper. The 
irre^ar whito jmtches are resol-ving themselves into white dote and 
granules, Bight same. November H. — Less headache of late. Outlisn 
of discs sharp, but " filled-in" look persists: appearances otharwiae the 

During the nest two montlis tlte headache continued, and tlierc waa 
little chan^ in vieion. On January 8, IH76, many of the white apoto 
had (lissppeared, but the larger romained, and those around the tnavnla 
had undergone little chai^ ; Ihe vessels still very small, and distinetjf 
smaller in tbo right eye than in the left. On February 2U tb» 4iaaa 
were noted to be becoming' grey — the sclerotic ring could jnst be 
sL-en ; the white spota still viBible, and the vessels near the disc were 
still Hecompnnied by white lines. April 10.^I.,ess pain in brad. Ki^t 
eye, no improvement in sig^ht; left. No. 16 Jti^r. llight disc grtyee 
than left ; white spots much less nnmerous, chiefly about the macu^ 

Throughout the summer some pain ia the head continuud. No objectiw 
nervous sj-mptom presented itself ; liaion remained just the aame. 
Slight divergent strabismua uame on, apparently due to the blinducsa of 
the right eye ; no paj^lysia of movemeat. On llecember 21 the ed^s 
of the right disc were a little uneven, with some irregular pigtueutatiun. 
The white spots around the macula had disappeared, but there were two 
white lines between it and the disc, parallel to the edge of the disc. Tho 
toft disc was less white and presented no pigment. Vision, H. ; left. 
No. It) Jager. The patient was seen again at intervals during the next 
six months, but presented no change, At no time was there any definite 
symptom of central nervous disease, and at no time the faintest trace of 
albumen in th. urine. 

Kkmaekh.— This uaHC must be called neuro-rctiuitis, but the retinal 
affection was secondar}* to that of tho papilla. There was no general 
retinitis. The entire absence of odj ayiayUtmii oi hctdti diseitsc soem* 
in such case, observed during so long a time, to afford gronnda lor 
excluding its existence, especially when the degree and rapidity of Uie 
intra-o<-iLlar changes arc token intu i-ontideration. The latter differed 
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from the neuritis of intra-tranial disease in its degree, in the wide 
extent of parenchymatous retinal changes, and also in it« extremely 
rapid, almost foudrot/antt^ conrse. 

No evidence to justify an association with syphilis could be obtained, 
and the failure of anti-syphilitic treatment was conspicuous. The case 
must apparently be regarded as one of idiopathic neuro-retinitis occur- 
ring in a chlorotic girl. It is interesting in a medical aspect chiefly in 
the contrast which it presents to the characters of neuritis from intra- 
cranial disease. The nearest approach to it which I have seen from 
cerebral affection is the condition shown in PI. VI. Fig. 1, but the lateral 
extent of the neuritis, and the amount of parenchymatous retinal change, 
are far less. The case is also of great interest on account of the resem- 
blance of the results of the retinal change to the aspect of the fundus in 
albuminuric retinitis. The white spots often seen in the adjacent retina 
in subsiding neuritis, such as are shown in PI. VI. Fig. 3, and which 
sometimes puzzle the observer, are here grouped just as in the nephritic 
form, while the diffuse change increased the resemblance. The distinc- 
tions depend on the granular aspect of the diffuse pallor, on the absence 
of hscmorrhages such as are so common in the renal change, and espe- 
cially on the distinct evidence the disc presents of a recent intense 
inflammation. 

Case 30. — Sudden cerebral lesion causing left hemiplegia, and 
persistent loss of sight of the left eye, and of tlm left half of the right 
field,^ (PI. II. Fig. 5.) 

IIenkt C. B., aged fourteen, at eight years old fell off a wall and 
fractured his skull. The accident was followed by delirium, but no 
convulsions. Three months afterwards, at St. Bartholomew's Hospital, 
a piece of depressed bone was raised by Mr. Thomas Smith. (There is 
now a soft depression in the upper part of the right side of the frontal 
bone, close to the coronal suture, an inch in diameter.) He returned 
home apparently well, but suddenly, a year after the accident, he had 
a tit, after which the left side became paralysed, and the left eye blind. 
The fits recurred frequently, and have continued ever since. 

State on admission, — An intelligent but mischievous boy. The left 
leg is not strong, but he can walk well. The left arm is much 
weaker than the leg. It can be moved freely, but with little power. 
The limb is much thinner than the other. When his attention is not 
directed to it the hand is still ; hanging by his side. When any 
attempt is made to move it, or even his attention directed to it, 
involuntary spasm comes on in it, the wrist being over-extended, the 
fingers flexed at the metacarpo-phalangeal, extended at the other joints 
(interosscal position), and the thumb being pressed against the first 
finger. Occasionally, even when in spasm, the distal joints of the 
fingers are flexed. There is no rigidity of the arm, and no weakness of 
the face or tongue. 

' Pjiblifshcd in a pajKr on " Athetosis," *' Mcd.-Chir. Trans.'' vol. lix. 
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— Ij.'1't iiujiil diluted ; roaoliiig voiy slightly to liKl>1- Very 
•light poi'coption nf light. Optic dine, grejisli ntrophj- with nanii«l 
Teseelfi, having the appearance of Biinple atn>}ih}r (»ee PI. II. Fig. 5, aad 
deacrijition). Right oye : Iobh of left hnlf ef field of vision, an in the 
diagram (Fij;. 12, ]i. 61); diso pale ; only the inner Hegmpnt rotldisli, 
the outer bring pale, hut not nearly bo grey as the other eye. No 
apparent " filling up " of the diae. Choroid a little disturbed neat the 
edge, 

Bf.mamkb.— The interest in thin oaso ariseB from the ciminutaiuiD 
that a sudden cerebral lesion caused the left hcmiplegin and the peouliw 
affection of vision. There was no appearonoe of previous ni^uritis, uhI 
Uie suddcnncKS of the loss of sight (synchronous with the pnralysiB} uid 
tb« homiopic defect in the right eye, both point to the probable cstuw 
being cerebral lesion. Tlie only theory on which the affection of liglil 
oao be explained is that of Charcot, which supposes tlie somi-deeiisBatjan 
in the chiusma to be supplemented by another farther back, so that eadi 
eye booomea rciiresented in the opposite heminpherei although only hall 
of each eye is represented in each optic tract. Charcot's theory is stfll 
an hypothesis only, hut it is noteworthy that on this theory a lesum 
ftbout the ri^lit corpora gcniculata, so extensive as to destroy tbo fibr«a 
wUith comi- from the right optic traet (and the right halves of ei«b 
rctiiia = left halves of the fields) and also to destroy the decuaeatiaK 
flbcec Boppotied to come by the corpora qaadrigemina from the left optio 
trftrt, would give precisely the condition present in this case, tho oalj 
optic fibres nndestroyed l>eing those from the inner half of the right 
retina (outer half of field) which pass by the left optic tract to tht left 
hemisphere. It is almost impossible to conceive that the affection of 
sight could have resulted from damage to the chiasroa, since a lesion 
there, which destroyed all the fibres of the left optic ncn^e and damaged 
one half of the right, would affect the inner half of the nerve, and 
therefore tho nasal half of the retina and the temporal half of the field, 
I'.r., that half which in the patient was unaJIeoted. Moreover, damage 
in such a HituatioD would not explain the cerebral nytuptom. A lesion 
■0 placed as to explain these (prohobly involving, or beneath, the lower 
pnrt of the parietal lobe and angular gyrus) could hardly be the direct 
etfi-ot of the injury wliich occurred some time previously, hut must 
hnvp resulted from some sucondary changes set up by the uccidi-nl, 
(ComjMte Case -i.) 

V\i'k:U. —Right facial paralyiis; aftencards piiralyti) of the 1^ 
n/ilir mill motor iierm of orliil; slow grey alro/.hij nf lift optic di»c. 

[I'l. 11. Fis. 3.) 

llAi<iii>7r %., married, aged filty-nine, came imdcr my care nt the 
Natiuiial lloiipital for the Paralysed and Epileptic, in March. I8T4, for 
facial I alny. There was no family histor}' of neuroses or pcraouol 
history nf syphilis, except that one child had been born dead at the full 
time n ilh"ul any known eauic for '\\t- death. She •ufl'cjcd Tniich from 
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rhoumutism, apparently due to liviug in a damp locality— not, as after- 
wards appeared, capable of being improved by anti-syphilitic remedies. 
Much neuralgia in right side of face for three winters. The facial 
paralysis came on after exposure to a draught. It had the ordinary 
characters of rheumatic facial paralysis from pressure on the nerve, 
severe in degree, with degenerative reaction in nerve and muscle. 

A year and a half later, after exi)osure to cold, she suddenly had severe 
pain about the left frontal and temporal region, followed, in a few days, 
by loss of sight of the left eye, and complete paralysis of all the muscles 
of the left orbit ; ptosis, immovable eye, and moderately dilated pupil 
without action to light. She was admitted into the hospital, and treat^'d 
by blistering and iodide of potassium. The jwwer over the orbital 
muscles gradually returned, but in spite of all treatment, not even 
perception of light was regained in the eye. Tlie optic disc was at first 
well coloured, and similar to the other, both being much more de(»ply 
tinted than the average. The disc was frequently examined, but never 
presented any trace of inflammation. Three months later, July, 1875, the 
right disc had a deep central cup, in which, however, the lamina cribrosa 
could not be seen. The outline was normal, sharp, with a very distinct 
sclerotic ring, the surface fully tinted, the veins rather large, but the 
arteries of moderate size. Vision : presbyopia ; reads 5J Snellen with 
convex glasses (+ 1 2). The left disc was still red, but a little greyer 
than the right, with a large central cup, at the bottom of which the 
lamina cribrosa was distinct. The veins and arteries were the same size 
as the other eye. In August this disc had become considerably greyer 
than the other, the cup deep, but the vessels presented little change. In 
the following October she was much troubled with neuralgia in the left 
temple. The ocular movements remained uniform. The sight and 
appearance of the right eye were the same. In the left eye the reddish- 
grey of the disc was replaced by a bluish-grey tint. The sclerotic ring 
was rather more distinct than in the other eye, the arteries very slightly 
smaller ; the veins of normal size. 

In 1876 she had much general rheumatic pain and also swelling of 
some of the joints. In August both optic discs had the same appearance 
as above described ; in the left the grey tint of the outer portion of the 
disc had a gianiJar look and passed gradually, at the slope of the cup, 
into the grey mottling of the lamina cribrosa (PI. II. Fig. 3). Through- 
out the following winter there was still much neuralgia. In May, 1876, 
the left eye commonly diverged a little from the other, although its 
movements were normal. The optic disc was in precisely the same 
condition. The slightest possible quantitative perception of light had 
been regained. The only fresh symptom was an occasional attack of 
cramp in the right side of the neck and right side of the tongue. She 
was again seen in February, 1877, but her state was unchanged except 
for some rheumatic thickening in the metacarpal joints of the left 
hand. 

R V.MARKS. — The paralysis of several cranial nerves i^ rare, except ae 
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the result of sypliilis, but is sometimes due to '' rhcumatie '* inlianiination. 
Here the eyidence of syphilis was uot strong, and speoiiio treatment had 
no effect on the paralysis of the optic nerve. On the other hand, the 
evidences of rheumatism were very marked and persistent, and suggested 
simple and not syphilitic rheumatism. But whatever may have been 
the pathological nature of its cause, the loss of sight of the left eye was 
almost certainly due to a lesion at the back of the orbit, involYing all the 
motor nerves of the orbit and the optic nerve, diminishing, and allowing 
the motor nerves to recover, while the optic nerve remained permanently 
damaged. Its fibres may have b^n less capable of recovering from a 
given damage, or because the constriction of the nerve at the optic 
foramen by the bony ring, rendered the damage from a rhenmatie 
swelling around it more considerable, just as the facial nerve so often 
suffers gravely because its narrow canal exposes it to dangerous pressure 
from slight perineural effusion. 

The course of the affection shows that the nerve may undergo atrophy 
from a post-ocular pressure, slowly, without any trace of neuritis, and 
that the aspect of such atrophy may be indistinguishable from that of 
spinal disease. The extremely grey tint is perhaps to be associated with 
the considerable vascularity of the disc, which was the normal condition 
in this patient. 

Case 32. — Grey atrophy of right optic nerve after afallopi rijht tide 
of head ; unusual affection of colour-vision, 

Mr. C, a farmer, aged forty-six, eight months before being seen, 
had a heavy fall when riding at a gate, was stunned for some hours, and 
then had great pain in the head. Ilis face became swollen, and when the 
swelling subsided he found that he could not see with the right eye. 
Tie had great pain in the right shoulder, and when this subsided 
he found that he could not move the right arm. When seen he had 
evidently injured the circumliex nerves; the deltoid, supra -spinat us, and 
infra-spiuatus, beinji: powerless and wasted, without a truce of faradaio 
or voltaic irritability. The left optic disc was normal, l)ut full-ooloured. 
Vision normal. Right optic disc gi'ey, with a faint red tint ; exca- 
vation deep ; lamina cribrosa conspicuous ; edjj:o not quite regular, 
with a little pigmentation ; outer half of disc much paler than 
inner half. Vessels small ; veins not more than two- thirds the size 
of those of the other eye, but arteries still smaller, only half the 
size of the narrowed veins. V. ^\; no colours roeognized, except 
preen indistinctly. Field, defect below, but n(»t much limitation in 
other directions. During the summer, vision improved to /^. Six 
months later there was a slight trace of reaction to be obtaine<l in 
the paralysed muscUs (voltaism having been rr;^nilarly applied). A 
year and a hilf after the ac(ddent, vision of ri^^ht eyr had improvwl 
to -J- ; green and brown instantly recognized ; blue (every shade) always 
called green (though recognized instantly with left eye) : refi recognized 
in laijje objects, not in ^mall. Ophthaluiu>copicapi»caraiirt.'r unchanged. 
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except that the red tint is Bcareely visible, only the grey beiug present. 
Six months later, optic disc same, but vision = J occasionally — **in 
flashes and gone again." 

Remarics. — The loss of sight was clearly the result of injury to the 
optic nerve, whether direct or by orbital inflammation there was no 
evidence to show. The narrowing of vessels without signs of inflam- 
mation in the disc suggests retro-ocular neuritis. The form of affection 
of colour -vision is another instance of the irregularity of the loss which 
occurs in inflammatory affections in comparison with that which accom- 
panies primary atrophy. 

Task IW. — Atrophy of optic nerves in early stage of locomotor ataxy, 
James C., aged forty-three, a gasfltter. Family history of epilepsy. 
At seventeen years of age a slight venereal sore, not followed by oon- 
stitutional symptoms. A year before admission, patient*8 sight began 
to fail rapidly. In about six months he had becomye quite blind, and 
on admission he could not perceive light in either eye. On examination 
grey atrophy of both optic discs was found, the vessels being of good 
size, the disc hollow, its surface mottled with grey. No nervous 
symptoms were obtrusive ; the patient walked about the wards without 
more difflculty than a blind person usually manifests. But closer 
questioning and examination revealed very distinct ataxic symptoms. 
He had slight paralysis of the left third nerve ; the eyelid was lower 
than the right, and the internal rectus was weak. There was also slight 
weakness of the right superior rectus. In walking, he raised the feet a 
little higher, and brought them down a little more suddenly than natural. 
Sensation to touch and pain were normal in degree, but sensation of heat 
was distinctly interfered with ; he thought that hot bottles were cold and 
cold bottles applied to the feet were hot. He had occasional ** tearing " 
pain in his legs, coming on suddenly, lasting a minute or two, and 
making him feel as though he could not stand, and these pains had been 
felt occasionally for five years. He also had occasional sudden, brief, 
sensations of coldness and weight on the legs. Sexual power and desire 
lessened and disappeared a little before the commencement of the ocular 
trouble. (The state of his knee-jerk was not noted.) 

Rehakks. — His condition was clearly that of the early stage of loco- 
motor ataxy with early and disproportionate affection of the optic nerves. 

Case 34. — llepeated transient attacks of amblyopia y followed by optic 
nerve atrophy ; weakness in legs of similar mode of onset {lateral 
sclerosis f). 

Thomas A., aged forty-five, married. No distinct history of syphilis, 
but at 31 he had a sore on the penis, followed by a suppurating bubo. 
At 36 the sight of the right eye failed, but recovered under treatment, at 
Moorficlds. Two yeai-s later it failed again and recovered a second time, 
so that he could read the smallest print with it. A year and a half ago 
(aged 43), it again failed, and did not subsequently improve; soon after- 
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wanis the bight of the left eye became impaired, in cuns«queiii.-e, hf 
rauintained, of tie instillatiun cif atropine. At 41 the left leg graduallr 
becnme weak, and recovered ofttr b few months. At 42 the right leg 
bccntne "shaky" and then improved. The weakness returned, n ye«r 
later, at 43, and again, a year ago, at 44. During the last nine montlia 
both legs had been getting weak. 

When seen, in NoTemher, 1876 (having been fonnerly under my c»re 
and Bent buck to rao by Mr. NetUeaiiip), the anna were atroag, but the 
grasp a little shaky. He eould walk, but not far. Resistance to passim 
movements of the legs fairly strong. Some iliffioulty in co-ordinating 
movements— unable to stand with feet eloae together. Closure of eye* 
made a little, but not much, diiference. No defeetive sensation to 
touch, but slight dofcet in each leg to pain. Marked escesa of reflex 
action; tiekling or pricking either sole causes an attnck of clonic spasm 
in the leg— about half a dozen jerks. Knee-jerk excessive in each leg; 
ankle-clonus can be obtained, but is brief, soon ceasiuit. No defective 
power over sjihinetors. Iodide of potassium and culnbar bean were given, 
and two months later he could stand with the feet close together, and 
tyes fibut. Sight and optic discs about the Bame. 

ItEMAJtKS.— The symptoms were those of "lateral sclerosis" of tlko 
c<ird, with a slight degree of posterior scleroBia. The occurrence of 
atrophy of the optic nerves in association with lateral aelen>sia, ia rar«. 
In tbia ease the failure of sigh*, and the leg weakness oorrespaadeit. 
in a remarkable manner, in their mode of onset ; several attacks, witb 
recovery, preceding the permanent condition. 

C.iSE 3io. ^DittfiiiiiiaUd selcroiUj atrophy of oplic nerceir.' 
MiKiA R., agod twenty, general servant. Mother, and mother's 
father and siater all suffered from epilepsy. The patient was never Tery 
bright or strong, in March, 1876, catamenia ceased, and it was notic«d 
that she often dropped objects, and staggered oecasionally, and that her 
speech was thick. She complained of giddiness ; these symptoms were 
slight at first, and gradually increased. In Jamiary, 1878, she was an 
in-pnlient at the Kational Hospital for the Paralysed and Epileptic, with 
weakness in the legs, unsteadiness of gait, some coarse tremor of limbs 
on ni;>vement, and some mental weakness. These rapidly increased for 
Bomu weeks, and then lessened. She improved verymvh in May, at the 
country branch of the hospital, at Finchley. From June to Uecomber, 
1878, she steadily got worse, 

ll^ndmitted, April 1, 1879 (under the care of Dr. Rndcliffe). A dull, 
apathetic girl, taking little interest in things, but often answering 
sharply. Memory and infelleet generally very deficient ; will sit ovet 
a book all day long without turning a jiage. Nevertheless, answers 
ipicstions accurately and with fair readiness. Ko delusions. She 
generally sits with head bent forward, and when it is at rest it is per- 

' K.|«.riiil by Mr. A. E. Bi-...l,r. 
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f ectly still. If she moves her head in any way, as long as the muscular 
action continues, there is slight irregular shaking of the head. When 
she opens her mouth, there is tremor of the lower jaw, and the masseters 
can be felt vibrating. The tongue is protruded with a slight jerk, and 
is tremulous, the tremor being due to the genio-glossus and to the 
intrinsic muscles. When looking straight before her, the eyeballs are 
still ; if she looks up or down there is slight nystagmus, and if she looks 
to right or left, this becomes considerable. Articulation is distinct, but 
syllabic and jerking. Her arms are perfectly still when at rest, but 
every movement is accompanied by coarse tremor, not, however, suffi- 
cient to prevent her from slowly feeding herself. Power deficient; 
grasp, R. 22 kilogrammes ; L. 24 kilogrammes. Legs, moderate 
power — can just stand alone ; when at rest, they arc still ; when moved 
they are the seat of jerking tremor, and the movements are in'egular 
when she stands ; the jerking tremor involves all the muscles of the 
legs. Knee-jerk excessive ; no ankle-clonus. Sensation in limbs normal. 
Special senses intact, except sight. Pupils equal ; medium size. Both 
eyes slightly myopic (2-5 dioptrics). Left optic disc, outline clear ; 
temporal half, fairly rosy tint — perhaps a little paler than normal, nasal 
half uniformly grey. Vision, J ; colour -vision, normal. Right eye : 
disc clear, outline a little irregular ; whole disc grey, no rosy tint in 
any part ; central cup large and deep ; vessels normal. Vision, -j^. 
Colours recognized accurately, except g^reen, which is called red or 
brown. She confuses grey with green in Holmgren's Test I., but 
matches the strongly marked greens very well. But when asked 
what colour it is, she calls the light green yellow, and the dark green 
hroi^Ti or red. But with the left eye she at once names the greens quite 
accurately. 

Case 3o. — Acute tubercuhsis ; tubercles of ehorot'd,^ (PI. Xllf. 
Figs. 1, 2. & 3). 

The patient was a girl, aged seven years, who died a few hours after 
admission into the Children's Hospital. The child's mother and mother's 
father had died of phthisis. There was a history of cough for some years, 
and of fever, delirium, and headache for a fortnight, without diarrhooa. 
When admitted, the child was prostrate, with a temperature of 101*", 
furred tongue, offensive breath ; no abdominal symptoms, or eruption ; 
mucous and sonorous rkles throughout the lungs, but not enough to 
account for the considerable dyspnoea which was present. No strabismus ; 
very active delirium, getting up and tearing screen with mouth, saying 
she saw cats. Subsequently, left-sided convulsions came on and con- 
tinued until death. The urine contained a trace of albumen, and gave 
ft marked indican reaction. Ophthalmoscopic examination difficult: 



* For the spccimenfi and history of this case I am indebted to my friend 
Dr. Garlick. 
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discs quite normal, but in right fundus, intenial to the opHe 

a shining white defined patch was noted, with some pigment in IIm 

margin. 

At the autopsy the lungs were crammed with small grej tuberblM^ 
•ad tubercles were abundant in liver, spleen, and kidneyB, and tbeiB wm 
one tubercular ulcer in the intestine. In the brain, in the oou'veadtf » 
were three caseous tuberdes. The omTdlutions were not flattened; tiie 
veinsofpia mater contained a medium amount of blood; the longftadiaal 
sinus contained no blood, and was not compressed. At the baae then 
were tuberdes and lymph in the right Sylvian fissure ; slight exoeM of 
subarachnoid fluid, but no excess in the Tentrieka. No lymph er 
eridence of inflammation about the cptic nerves or eomniiseiire. The 
choroid of each eye contained, near the centre of the globe, aereral naad 
white prominent bodies ; some just visible, one or two the sue of a pin- 
head. (See PI. XIII. and description). 



Case 36. — Bright* s disease / epilepsy y menial derangemetU ; 
neuritisy with commencing retinal changes,^ (H. IX. Fig. 2.) 

William K., aged fifty-one, a plumber, admitted into the National 
Hospital for the Paralysed and Epileptic, under my care, May 17, 187S, 
suflering from convulsive attacks of six months' duration. Hie father 
had suffered from chorea and fits. He had never had lead colic or wrut- 
drop, and his g^ums presented no lead line, but he had had several attaeka 
of gout during the preceding four years. Fourteen years before, he had 
dropsy for six months, coming on without apparent cause, and not 
recurring. His urine on admission had a specific gravity of 1012, con- 
tained one-half albumen and very granular casts, medium and large. 
There was no cardiac murmur, but evidence of considerable hypertrophy 
and dilatation of the left ventride. Pulse full and strong and incom- 
pressible ; no sign of uncmia. 

The convulsive attacks had occurred at interA'uls of a week. After 
admission they commenced by the head turning to the left, the move- 
ment being slow and not uncontrollable. Then he went on his knees and 
exclaimed, ^* Oh dear, I am falling/' although he was being held up at 
the time. He looked frightened, and then lost consciousness. There 
was jerking of the left arm (beginning, the attendant thought, in the 
shoulder), and of both legs ; the pupils were dilated, the lips livid, and 
his tongue was bitten. The jerking lasted 3^ minutes, and then he 
began to breathe heavily, his pulse became quickened, and he went to 
sleep. On waking he seemed to have forgotten everythinj;. His bowels 
acted after each fit. Urine passed immediaU'ly after the fit had a 
specific gravity of lOOo and contained the same amount of albumen (4). 
All the attacks were similar, but in some there was distinct jerking in 
the left side of the face, and in others at the commencement of the 

' Reported by Mr A K. Rnwtir 
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jcrkiug in the left side, he gave a sudden start to the left so strong as to 
throw himself out of bed on to the floor. 

Optic neuritis was present and similar in each eye (see PL IX. Fig. 2 
and description.) 

About a week after admission he began to manifest evidence of mental 
derangement, often sitting in a reverie for a long time, and micturating 
into whatever vessel was near at hand, and on to the floor if none was 
accessible. He often sat doing imaginary work with his hands. On 
June 21 the white spots were increasing in size, so that in the right eye 
one which occupied the middle of the papilla had extended over the 
whole lower and inner qiuidrant. At a little distance from the disc was 
a small haemorrhage. 

After this date his habits became so fllthy and demoralized that he had 
to be discharged. He died three days after his discharge, but no post- 
mortem was obtained. 

Rrmakks. — The case presents a good example of the cerebral disturb- 
ance which may result from renal disease. The convulsions may be 
thought to have been due to a local cerebral lesion, but I have met with 
many instances in which epilepsy, apparently due neither to local brain 
disease, nor to ordinary uraemia, occurred in cases of chronic Bright's 
disease. In several other cases also a similar cerebral disturbance has 
come on. Both fits and mental derangement were probably due to the 
influence of the changed blood on the brain, and the association of neuritis 
albuminurica with these symptoms is of great interest. The retinal 
affection was apparently in its earliest stage, and the neuritis was pro- 
bably the result of a double cause— the effect of the blood state, and of 
the cerebral irritation, of which it was in part the consequence and the 
sign. 

Case 37. — Albuminuric neuritis, small arteries ; cerebral sympimns ; 
death from urairnia, (PI. IX. 3.) 

Edward K., a plumber, aged thirty-four. Father also a plumber ond 
gouty. Patient had had symptoms of lead poisoning some years before. 
When seen (February, 1878) there was no line on his gums. During 
the last four or five years he had had several attacks of gout. For 
four years much occipital headache, increased by stimulants. Urine 
pale ; low specific gravity ; moderate quantity of albumen. Pulse small, 
very incompressible. Distinct hypertrophy of heart. Ophthalmoscopic 
examination. — Right eye : disc concealed by a swelling of moderate pro- 
minence, striated and red, the tint being almost that of the choroid ; edge 
very soft ; no white spots on surface. Between the papilla and the 
macula lutea is a pale area like a film in the retina, and below this a few 
minute white spots. The veins are scarcely larger than natural, curve 
over the swelling, and are for the most part obscured or lost beyond its 
edge, and one or two present a second curve a little distance from the 
edge. The arteries on the disc can be seen, and are small, but not out 
of proportion to the veins. At the edge of the swelling they are lost. 
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onrefiil search by the direct method. One hipmorrhafre exists below tL 
lUso. The right disc (PI. LX. 3) presentB a similar condition, th« swelli* 
boiuft a little paler, and above the swelling is o diffuse pdllor mdiB 
suiidenly a short distance beyond the edge. The -veins ar« of fl 
same size as in the other eye. concealed, in places, oa the dli 
and beyond its edge. Two arteries can be followed bej^&d tb 
edge of the papilla, and nre iteen to become ao (creatly amtrmeta 
iramediately after leaving the elite (althongh of nearly normal sii© o^ 
it), that thoy are seen only as line lines upon the retina. Two otb( 
artericB, distinct on the papilla, cannot he seen on tlie fundus. Tha 
are no htcmorrhngeH, bat aimilnr white nputs exist betwM>n thv di&c «n 
the macula. Vision, right eye. No. (t; left, No. 3 Jftger. The patien 
returned to Rugby, and was under the core of T)r. Oement Dukes, wb 
has kindly informed me, that immediately after hij return, be b««ani 
ill, with uTHjmio twitching, both during sleeping and waking. H« tiw 
suffered from temporary paralysis ; one arm, or one iirni and leg, wouL 
liecomo " numb " and ahnost powerless for hoars, and then Bu<ld«!nl; 
Iwroiue right again. He died a few weeks later, with manj unemi 
convulsions during the last w«eV of life. His urine was always pals 
the quantity averaged live pints, sometimes it contained only a trwm 
of albumen, at other times it was loaded. It contained Urg« and tuudi 
granular casta in groat numbers and some hyaline easts. 

Rkuares.— The caae illustratcB the coincidence of optio neuritu mmi 
cerebral symptoma, both due to renal disease; a combination which toB} 
prove a rcody source of error in dioKUosis (ace p. S'J). The patient «»i 
sent to mc, beoanse his intense headache suggested intra-cranial rlinraw. 
a snspieion which the neuritis at first sight seemed to coniirm. TIm caM 
is an illuHtration of a combination of hereilitary influences, not very 
rarely met with, in which a father suffers from lead poisoning and gout, 
and probably transmits to his son a tendency to the latter and th« 
conditions for the origin of the former. In «uoh cases the coast itution«l 
residts of the saturnine gout are very early developed. 

Case 38. — Eenal rpihptyj headacht; albuminurir tieun'tii, ditnppfar- 
ing under IrtaiitHml. 

M. P., a man, aged forty-five. Syphilis at twenty-Svc, At forty-oa^ 
poplitval aneurism, for which log was amputated, Severe frontal hvad- 
uehu, five months before ho was first seen. First lit two months aftor 
till' headache commenced; eisht fits occurred during the next twi» 
mouths without warning, with lost ol ooBSfhasaens. MbuoiiBuzi* «ih] 
signs of chronic Itright's disease. 

Optic discs : outlines indistinct ; striated ; arteries extremely small. 
Hight, considerable swelling ; outline of disc concealed ; veins full, 
curving over the prominence. No extravasation or white spots in either 
eye. Sight, R. k, L. i ; fields normal. Treatment : pui^tivea and 
Turkish baths. After four months he iefl tlie hospifnl free from fits and 
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Case 39. — Acute renal retinitisy fourteen years after acute Bri(fhV$ 
disease: death; necropsy; microscopical examination of the retince» 
(PI. X. Fig. 1, XVI. 7—10.) 

JoHX v., a carman, aged twenty- one, came under my care at University 
College Hospital, February 28, 1876. At seven years of age he had an 
attack of some fever, followed by dropsy. Since then his health had 
been pretty good. He had a venereal sore at nineteen, probably a soft 
chancre. 

At fifteen, severe pain in the front of the head and in the back, 
and noticed that his urine at the time was very dark in colour. No 
a*dema. This headache recurred from time to time. For a fortnight 
before admission, his sight had been failing. 

There was slight general oedema. Headache, from forehead to occiput, 
constant. Urine : specific gravity 1012 ; J to J albumen ; a little 
blood ; many casts, straight and convoluted. Ophthalmoscopic exami- 
nation (PI. X. 1). — Both optic discs concealed under a whitish opaque 
area, this position being just perceptible. Swelling moderate, and the 
opacity slighter over the disc than just outside it. The white patches, 
in average size about half a diso*s area, greyish-white in tint, were 
scattered pretty equally around the disc, through the posterior segment 
of the retina. Numerous hscmorrhages existed outside the limits of the 
papillary area, for the most part linear, or the lines group into oblong 
or triangular masses — the direction of the lines of hcemorrhage being 
that of the nerve fibres. Over the discs the arteries and veins were 
([uitc distinct and of normal size. Most of the veins, a short distance 
from the disc, were concealed either by opacity or ha)morrhages ; farther 
on they were as distinct as before, with slightly diminished calibre ; 
they could be traced to the farthest part of the retina. Every artery 
was lost to sight about the normal edge of the disc or beyond it — near the 
outer part of the pale papillary area. A careful examination showed one 
or two of the arteries as single lines extending along the retina, but 
others could not be seen at all beyond the papilla. Field of vision, 
normal. Vision : R. ^*y ; L. -f^, Colour-v-ision normal, except that with 
the right eye yellow was not recognized as such. 

On April 29 the patient was admitted under the care of Dr. Wilson 
Fox. On March 2 the wdema had much increased, and he had vomited 
twice. Ophthalmoscopic examination.— Left eye nearly the same. 
Right eye a marked change. The white opacity noted around the disc 
had extended over a much larger area, veiling the choroidal tint in the 
posterior portion of the eyeball, and on the diffuse white opacity the 
smaller patches stood out with shining whiteness, llie haemorrhages 
were much larger and more numerous. There was more papillary 
swelling, the veins presenting tortuosities, curving and disappearing 
more than before. In the centre, over the disc, the vessels were all clear, 
but decidedly smaller ; arteries and veins being narrower than when the 
sketch was made. Both arteries and veins had a very white central 
reflection. The veins were a little larger beyond the disc than over it. 
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The arteries, as iK'fore, were lost to view beyond the swdluig ; 
centre of the disc they were distinct, and only a little smaller than 
normal, but bej^nd the diso only one or two could be seen as single lists- 
Little change ooDorred in the patient's state doting the next t^v da.jv. 
The vomiting continued in spite of treatment. On March 10 be 
iumBfed on leaving the hospitnl. Boon after reaching home he bccftrae 
comatose, ceased to puss urine, and died in two days. 

A post-mortem was kindly made for me by l)r. S. H. Burton. Tlie 
kidneys were small and granular ; the capsule thickened ; weight, rif^ht 
4^-0)1., left 3J-0Z, The granulations were opaque and jellovish, 
separated by red deprcsaious, and a similar mottling' of yellow opaque 
areas and red interstices was seen on section. The cortex was mud 
noiTowed, varying from i to J inch in thicknesa. The heart yn* 
conwderably hyportrophied, the left ventricle firmly contracted ; the 
thickness at its wall being, after relaxotion, J inch, and the aeptom 
i inch in thickness. The valves wore healthy. 

An examination of the eyes was made in the recent Etat«. Left 
retina, viewed with the naked eye, presented many white spots and 
diffuse opacity in an area, about half an inch in diameter, annmd ths 
optio disc. Elsewhere, in the peripheral parts, no abnormality could bo 
seen. A diffused reddish tint in places indicated the position of the 
hicmorrhitgcs. Under the microscope the slruoture of the peripheral 
part of the retina appeared normal. Tbe white spota appeared to be 
made up of Urge spherules with a distinct wall, distended with fat 
globules (Pi. XVI. Fig. 8), and similar minute globules, and highljr 
refracting groniilcB lay amongst the retinal elements. Many fine fibt«* 
were seen (probably hbres of HuUer) containing rows of fat globules 
similar to those which were fi'ee (Fig. 7), and in places the fibres were 
swollen, and at the swellings were gronps of four or five globules. The 
vessels presented little degeneration of their walls. One or two presented 
slight granular degeneration ; most were healthy. Here and there were 
aggregitions of brownish pigment granules, massed irregularly and 
apparently the result of degeneration of eitravii-aled blood. Th(-y were 
oIiiHly ill tl„' mTv.-lilir.; li.y.T. This h;yy 'vn> -lightly tliii.k.ii.'il, and 
the fibres were granular. The thickening depended upon irregalar 
Bwellings of the nerve fibres, in places reaching yjg inch in diameter. 
The fibres in places were matted toother into dense, faggot-like massea. 
The nuclear layers were greatly Uuokened. In some places spherieal 
aggregations of fat globules lay beneath the inner nuclear layer. Ibe 
appearances in the right eye were similar. 

After hardening in Miillcr's fluid, and staining with logwood, 
sections (kindly prepared by Mr. V. A. Horalcy) showed in the 
peripheral ports little change, the only alteration (PI. XVI. 9) being 
one which seemed to show slight general retinal cedema. In places the 
nerve -fibre layer presented small spaces among the fibres (seo 
description of PI. XVI.). The perivascular sheaths of the vessels wore 
large, and had the appearance of having been distended. 
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In the neighbourhood of the disc (in the part of the retina shown in 
PI. X. Fig. 1) the changes were much greater (PI. XVI. 10). The 
fibres of the nerve-Hbro layer were separated bj clear spaces, and 
among them were many large nuclear badies, and large apherieal and 
oval bodies, some granular, others apparentlj- homogenooua, hut no doubt 
"compound granule oorpusolea " rendered homogeneous bj^ the elesring 
agents. These were, in some plocea (probably at the white apota shown 
in PI. X.), aggregated so densely on the superficial port of tlie nerre- 
fibre layer as to render it almost eijual to the normal thiekness of the 
retina. In other parts the "mcmbrana liraitans interna " was separated 
from the rest of the layer by a thick " elfusion" in which no ccllij were 
visible, but the hardening agents had produced an appearance of a net- 
work of fine interlacing fibrils with granules at their points of iutersec' 
tion. Through this effusion the fibres of Miiller passed, widening out 
nt tlieir inner ends. The capiUnries of the nervtf-fibre layer were bvitj- 
where conspicuous, and in pkues bulged out into minute aneiiriumal 
dilatations, with increase of the nuclei upon them. The ganglion-cell 
layer presented wide spaces, and many nuclear bodies ; few gongliou 
iiclls oould be recognized. Between this and the next layer was in many 
places a thin reddish-brown irregolor lamina, probably the result of 
hEcmorrhage, although no remains of blood corpuscles could bo perceived 
in it. The inner molecular layer was nearly normal but irregular. The 
inner nuclear layer was Tory irregular. The outer molecular layer was 
greatly widened, and irregular bonds of vertical fibres were conspicuous, 
and the intervals between them were occupied by a fibrilUted and 
granular effusion similar to that just described within the nerve-fibre 
layer. The outer nuclear layer was nearly normal, but somewhat 
irregular. The layer of rods and cones was in this region greatly 
thickened and altered, presenting a fine vertical librillation. In many 
plooes the retina was detached from the choroid by a layer of effused 
material, presenting a somewhat laminated appearance, and a structure 
similar to that in the retinal layers already describi>d. In the pArt 
figured the pigment- epithelium remains adherent to the i^liangcd layer of 
rods and cones, (t^ce for other details Ihc description of the Plotfi.) 

Rrh^BXS. — The ease presents a good example of the diffuse retinitis 
of Bright's disease occurring in the last period of chronic, supervening on 
acute, nephritis. The histological changes illustrate very well tho 
origin of the diffuse opacity, white spots, and the ha?niorrhage». The 
latter were no doubt permitted by such vascular disease as that depicted 
in the capillary Teasels. 

Case 40. — Setinal rhatujca in acute Sriyhl's liiir.iigr, inijii-nrinff hvfnre 
the yeneral »toU. (PI. X. Fig. 2.) 

Ellen McI., aged twenty-four, admitted into University College 
Hospital, under the care of Dr. Ringer, March 3, 1876. On February 
17 her legs began to swell. Previously she had been, as far as she could 
^11, in good health, and no cause for the attack oould be ascertained. 
~'~ Y 2 
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On adiuiaaion the cedf^ma was general, llie urine -was scanty (one pii 
leaded with albumen, and contaiiuDg hyaline and granulur casts. S 
after adniiBaion ahp had aome onomic vomiting, which posacd off on 
treatment. In the beginning of April, a mitral regurgitant mnn 
devolupod. Soon after odmigsion, an examiaation of the ey«a lind b 
luude by a practised ophthalmosoupiat, ^^'hI> fonnd no chnnge. On A] 
20, two months after the onset of the sjinptouis, I fouud the folia*- 
condition ;— Eight eye (see Fig.) : I>isir dear. Several white voft-edj 
■pots near the diEo, most numeroux on the side next the mscola lot 
where one of coaeiderable size was irregular in shape, very white at a 
port, less BO st the margins, soft-edged. One of the smaller gpots ]■] 
front of a. vein. Around the macula was a. halo of white dots, lu 
and small. Two or three small htcmorrhajfes were near the white apa 
Above the uppr edge of the diu: there was an extravaiiatiou alongl 
course of u small vessel, bulging ont at intervals, as if the perivaacnl 
sli«ftth were distended with blood. Conld read (after atropine) So. 
Jiger. Left eye: appearances similar; the some white spots nroui 
the maonla; one large bcemorrhage between the mai-ula and the diai 
could read Ho. 14 Jager. On April 24 one extravasation tad rattre 
disappeared. In Die right eye wore one or two fresh white spots ai 
fresh hu^morrhagea. On April 2S there were no fresli apota, hot in tl 
right eye a fresh h»morrhnge extended from the large spot to the db 
Vision (do atropine), R. No. H, L. No. 12 JAger, at twelve iiuih* 
Pulse moderately compressible ; small, regnloi. No evidence t 
hypiirtropliy of the heart. On May 18 the diso remained elear. In tb 
right eye, severol of the soft while areas shown in the drawing h» 
disapiieared. There was one targe fresh htemorrhage ; all the smalle 
extravusationa had gone. A few daj-a afterwards an atlaek of deliHum 
with fever, occurred. On May 26 the discs were a little obaonred, soft' 
edged, and reddish. The arteries were a little smaller than before 
not more than one-half the size of the veins. On May 29 the cIoudine» 
of the discs hod increased, and the white patches towards the macnli 
lutea were more numerous, many of them being granular-looking, 
The arteries were small ; after one or two divisions, the double oontoui 
could scarcely be seen. During Juno the patient's general state and 
urine remained the same ; but a distinct improvement was observable 
in the eyes. June 26. — Right eye : edges of disc still dimmed, and tint 
of disc reddish ; all the extravasations of blood hod disappeared. No 
large white patches could be seen ; but around the macula lutea weT« 
manysniall white flake-like spots, extending almost to the disc, arranged 
in a zone around the macula ; but less regularly a little di.itance from 
it. A few similar spots were seen on the inner side of the diac. 
These appeared lo be behind the level of a few small vessels which were 
near them. In the left eye there was some diffuse opacity of the retina, 
hero and there, near the disc, veiling the vessels, away from the diso 
becoming less uniform and somewhat radiate. The disc was still red, 
but clearer, and the central cup more distinct. The spots near the 



maonlft Intw ime of a more brilCaut white than before, and there were 

fow spots, except in this situntioa. Sight had imiiroveil, eo that she 
could read— Bight, No. 1 Jager, Left No. 3. Sabsequentlv to this, the 
patient bad aa attank of hydrotborox, needing paracentesis, ond followed 
by uremic convulsions. She then rapidly impriived, the urine increased 
in iinautity, the olbiunen diminished to a tni'lfth, and she left the 
hospital in August. The retinal condition continued nearly the same. 

Reuakkh. — The chief puints of interests in this case are (1) the rapid 
development of retinal chaugee, probably between the fifth and the 
eighth week after the onset of the u>dema, the attack being apparently 
one of acute Dright's disease. (2) The occurrence, first c^ acut« 
degenerative, or subinflammatory changes, characterized by tho loi^ 
white areas, situated obiefty in the nerve-llbre layer, with extravasa- 
tions, without participation of the disc until an attack of delirium 
with fevtr, after which tlie disc was hyjienemic, and its edges obscure. 

(3) llie disappearance of tho acute suiierliciol changes, large white 
areas and haemorrhages, with corresponding improvement in sight, 
before the renal symptoms imjiroved, the more deeply-seated and 
mote chronic d^enerative changes persisting, and even increasing, 

(4) The diminution in the calibre of the arteries, which ooinoided 
with an increase in the tension of the pidse. 

Case 41. — Vrvtmie mimunmt ,- aubae^uvntli/ albuminiirw retinitU 
ihvelopfd under oitervativn, 

IlKynY B., aged thirty, bricklayer, admitted into University College 
Hospital under the care of Dr. Wilson Fox, January 30, 1874. Well 

till January 11, when he had been exposed to cold. The same evening 
complained of headache and swelling of the legs, and soontiness of 
the urine was noticed next morning. These symptoms increased till 
ndmisaioa, when general (edema was present, with severe headache; no 
delirium. The tirst sound of the heart was reduplicated. Urine 30 to 
40 11 oz., dark from blood, albumen J to ), casts epitheliatcd, grantdnr, 
and hyaline. Slight defect of sight was complained of on admisHinn. 
On I'tbruary 1 , after more pain in the head and drowsiness, he suddenly 
became quite blind, and a few minutes afterwards he lost consciousness 
and hod a convulsive attack, followed by coma, with very hard pulse. 
Dry cupping and a vapour buth hiiung no effect, venesection was per- 
formed (10 11. oz.), with partial restoration of oonsciousness. Neat 
morning he was much belter ; could count fingers only, but in tho course 
of the day normal vision returned. Mr. Streatfeild examined his eyes, 
and found nothing abnormal in the fundus. In a few days he had lost 
all uriemic symptoms, but the albumen persisted, the quantity of urine 
increasiog, however, to 50—70 d. oz. (sp. gr. 1013 to 1023). On Febru- 
ary 16 be again complained of dimness of sight, and of seeing a circle of 
light before each eye, especially the right. On ophthalmoscopic exami- 
nation I could Und nothing abnormal in the left fundus, but the right 
disc appeared a trille redder than tlu; left, and its outline less sharp, 
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thungli still quite evident (simple coof^tioii). Ha htptaotihMgm:^ 
white spots could be seen. On Vebnuuy 27, hia renal sj-mptoma rctnu 
ing the some, the congeHtion of the riglit din? was still taare mulw 
and befiide a vein mnning downwards and outwards was > liiw 
hicniorrbu<rF-, extending for about a disc's breadth, anil beside m n 
nuuung in the apposite direction were two soft-edged white «pots. 
the left cje several smaller white apota were seen aroDud the disc, i 
HBrch 4 the linear hienorrhage in the right eye had disappeared, 1i 
two small fresh extravasations were observed close to the disc ( 
Uarch 9 the right disc was noted ta be bright red bat without swelUi 
and with very little obscuratioa of OQtlinc. In the position of the low 
of the two small hsfmorrhases just described, wis a linear extranustk 
extending towards the yellow spot, and partly divided into tvn>, and 
white spot which a week before had been quite clear, nrns noir the m 
of an eitravasation over two-thirds of its area. Here and there in t 
fundus were a few minute white spots and hiemorrhages. The It 
fundus presented al«o a few similar white spots and htcntorrluigi) 
Bight bad failed so that he could no longer see to read. 

On March 30, the patient's general condition bavin; oontinnrd ll 
same, the outline of the right disc was a little less distinct, withot 
apparent swelling. A few fresh small eitravasations were visible, ai 
close to the macola lutea was a small, very white spot, and heJow 
wveral small scattered dots. Above the disc the white patches la 
increased considorahly in size, the appoaranee of the fundua being bv 
that of a tvpical albuminuric retinitis. The outline of the Itft opti 
disc was fairly dear, but not sharp, and between it and the nia«a] 
lutea were many wliite spots, but no grouping of spots around tli 
iDBCula. Small eitravaaations were dotted here and there over th 
fundua. The arteries were very Rmall, and Iht! veins large. 

The patient lingered on, having frequent attacks of nnemio mmitiiI 
sions, until June 18. Fost-mortem, the kidneys were large, indozato) 
(extremely hard), but not granular ; the heart was hypertrophied ; thi 
other organs healthy. 

Remarks. — This case presents a typical example of the two fonns ol 
amblyopia of Bright's disease. (1) Unemic amaurosis, sudden in onaat, 
accompanied by other evidence of nrtemia, soon passing, and nnattendad 
by visible ohaages in the fundus oculi. (2) Amblyopia due to tht 
special changes in the retina, gradual in onset, persistent, inereoaing, 
The retinal changes oould be followed from their commencement, and 
ran a subacute course. It is noteworthy that congestion of the diao, 
haemorrhages, and small soft-edged patehee were the earliest appevr- 
ances, and preceded the zone of dots around the macula. 

Case 42. — Relinal changet in chronic renal diaeaie; concealment nf 
arlerim by peritatcuUtr ckangea; amurUmt. (PL XII. Fig. 1.) 

Jahe H., aged thirty-six, married, was first seen (through the kind- 
ness of Mr, McHardy) January 2, 1879. She presented no history of 
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I said to bare been well until the preocding October, 

when, being six months advunced tn pregnancy, she had a severe fright. 
Siji weeks later »he was delivered of n cluld, wUch had evidently been 
dead for some weeks. She had had eight chiidren previouKly, but never 
dropsy or any aymptom indicative of renal diseane. In November her 
sight begun to fail, both eyes aimultaneously, the present loss of eight 
having been reached in two days. She was a pale woman with great 
hypertrophy of the heart, no mnmiur, a very hard pulse, and mnph 
albumen in tbo urine, which was of low speeitic gravity, and contained 
granular casts. Vision ; Right eye counted Angers only in the left half 
of tbe field ; absolute loss in the right half, but not quite up to the 
middle line. Left eye, alight perception of lai^ objects in (he left half 
of the field and below. The appearance of tbo left fundus it shown in 
PI. Xn. I. Disc partially obscured by a whitish soft opacity, and near 
it two other white areas of aimilar aspect, one extending almost to the 
nmoula lutca. Close to the latter are a few minute very white dote and a 
large hasmorrhagc, rounded above, and ending below in a horizontal line, 
darker in the centre than in the periphery. In tbrco arteries which 
course upwards, the column of blood is concealed by white tissue, 
apparently situated in the outer coat, and appearing as a white 
band corresponding in position to the vessol, and ooasing abruptly. 
On one branch, the white sheath presents, 1>efurc it ceases abruptly, 
two interruptions in whioh the arlery is seen to presi'nt a normal 
appearance and course. Another vessel, whioh passes upwards and 
inwards, presents a more irregular appearance, apparently due to the 
course of the vessel, for in places where the white band appears 
to be interrupted, it is apparently indislint-t from tortuosity, for 
the artery cannot be seen in the intervals, although where the white 
baud ends the vessel courses along with normal aspect. Only one artery 
passes downwards, and this has a normal course on, and for a little dis- 
tance beyond, the edge of the diw!, and then, where it crosses a vein, is 
concealed by opaque retina. Farther on it is enveloped in an extrava- 
sation which passes from it, narrowing and then widening, along the 
course of a small ve«acl, probably in its perivascular sheath. The artery 
where it emerges from the extravasation has a normal appearance, but 
some distance farther on it presents four small aneuriamul dilatationH. 
The veins on the white opaque areas near thedijc are partially concealed. 
They have for the most port a normal oourso. One which runs upwards 
and inwards passes through a striated haimorrhage, a little distance from 
the edge of the disc, and for a short distance farther the vein is not 
quite distinct, so tbat its central refieetion is invisible. The vein which 
passes directly downwards is, on and just beyond the disc, concealed by 
an extravasation, corresponding to the vessel in form (and possibly 
within the perivascular slieath) ; this ceases as the vein becomes concealed 
with the artery by the opaque retina. Farther on the vein assumes and 
maintains a normal appearance. A minute branch passes from this vein 
to the large extravasation near the macula lutea. On the fundus ore 
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(Iier small hwinoirhagea, and Bcvera! accnmulutioas of pi^rB"^ 
J the remains of previous extravaBatioM. {See also desonptioB 
?late.) The left eye presented a Bimilnr appearance ; (here were 
H white areas, and the veKseln were obscured, with. seWMl 
iirliugeB, A day or two after she was first seen this eye bcnuoi 
.■omatouB, no doubt from a further intrn-ecular hsHmorrho^e, and 
idu] was completely oliscnrud. The patient iras admitted ist* 
Tge's Hospital under the care of Mr, Brudeimll Carter, and 
iiprwards transferred to that of Dr. Dickinson, but after ■ short 
ehe left to return home, where she died about a month lnt«r. 

VASE i^.^-Sn't/ht's diitaee ; hemorrhage into the vitreoa*; prahabU 
ctrebral hteniorrhage. 

Elles D,, agedaeTeii '1 lo University Colleg* HoqMt*!, 

under the oare of Sir "^ lolober T, 1S13, auttenag from 

chronic Bright' s disease uuu a .m*n ckot hetuiplegia. Of the origin 

of the renal affection no history ~ ue obtained, but her urine con- 

stantly contained a quarter albuE alowspecificgra'vity (1010 — H), 

ond presented granular casta. T i do evidence of valvular discMae 

of the heart. Ten days before uim ion she woke up at 3 a.in. with 
pain in the head and vomiting, and ^. (I a.m. was found conscioiu, but 
with complete right hemiplegia and loss of power over the sphincteni. 
After three days the paralysis lessened, but there was still ooosidersble 
hemiplegia when she was admitted, face, ami, and leg being- afieotmL 
In a few days this lessened so that she waa able to walk, and in about • 
fortnight the weakness was almost gone. On admission the fundus of 
each eye wili distinct and clear throuj^hout, but the optic discs were con- 
cealed by opaque swelling (albuminuric neuritis). 

A fortnight later a scocmd examinalion showed no change in the r^ht 
eye, but in the left no fundus could be at first seen, a purplish- black 
reflection alone being perceptible. Further examination showed that tbe 
vitreous had been dbplaced by a hccmoTrhsge which was connected with 
the retina by a pedicle on which was a white spot. Beneath the lower 
border of the btomorrhage it was possible to partially illuminate the 
fimdus. She left the hospital a few days later, and going into tbe 
oountry, was lost sight of. 

Casb44.— Jntemiiiy hypermetropta ,■ optic neuritiM. (PI. VII. Fig. 5.) 
Matitjia M., aged sevent«en, housemaid, presented herself among my 
out-patients, November 27, 1878, with great pallor of three months' dura- 
tion, during which time she had also suffered from amenorrhtea, tinnitus, 
dyspntra on exertion, infra-mammary pain, and palpitation. There was 
distinct cardiac dilatation, lied corpuscles 60 per cent, of normal ; 
hitmoglobin 30 per cent. Refraction of eyes hypermetropic, ^. 
Vision, uncorrected, R. J, L. J. Colour-vision normal. " The optic discs 
arc partly concealed by a striated redness, with moderate prominence, 
sufficient to alter distinctly the curve and reflection of the veins. In the 
outer side of the discs the edge can still be seen with the direct, not with 
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the indirect, method. Veins and arteries of normal size, but central 
reflection of both indistinct, with much white tissue outside them in the 
centre of the disc." (See Fig.) 

The patient was admitted into the hospital and very slowly improved 
upon iron. On January 8 the discs were a little clearer. ** The outline 
of the left optic disc can be dimly seen all round, even on direct exami- 
nation ; an opaque striation extends from the disc on to the retina. The 
swelling is still distinct, although slight, and has a soft gelatinous look. 
Right disc : concealment of disc greater than on left ; the veins narrower 
at the disc than away from it. The sclerotic ring is invisible except for 
a short space on the outer (temporal side). Very little pressure developes 
the venous pulse.'* 

Febnmry 5. — Great improvement in patient's appearance. Left disc 
still clearer, but scarcely yet normal. Kight also clearer but less than 
left. The edge can just be seen below and on the inner side. Vision (un- 
corrected) each eye, about J. Blood corpuscles 78 per cent, of the normal. 

The patient was seen again five months later, in June, 1880. She had 
again become ana)mic. The hcemoglobin had fallen to 65 per cent., and 
the corpuscles to 79 per cent, of the normal. V = | each eye. The 
discs were perfectly clear. The catamenia were still absent, but 
returned in August and continued regular during the next five months. 
During that time the patient was not seen. In February, 1880, she 
again applied for advice, having become weaker. She was again 
extremely pale ; haemoglobin 30, corpuscles 46 per cent, of the normal. 
She complained of pain at the back of the eyes^ ringing in the ears, and 
shortness of breath. There was a slight return of the optic neuritis, the 
edges of each disc being blurred, the physiological cup concealed, and 
there was slight swelling. Sight was unaffected. Chloroxide of iron 
being given, she rapidly improved. In three weeks' time the left disc 
was normal and the right nearly so. A month later she left the 
hospital, the hajmoglobin having risen to 80 and the corpuscles to 96 per 
cent. The discs were perfectly normal. 

Case 44a, — Ancetntay optic neuritis. 

On October 1, 1879, a younger sister of the last patient, aged 
sixteen, was brought to me by her mother on account of weakness and 
failure of sight. During the preceding year she had become increasingly 
pale, and for six months the catamenia had been absent, and her breath 
short. When seen her pallor was considerable, and although the 
corpuscles were 72 per cent, of the normal, the haemoglobin was only 
38 per cent. Although she complained of sight being bad, V. = | and |^ 
each eye; fields and colour- vision normal. There was slight hyper- 
metropia ; R. ^ to ^. In each eye there was considerable optic neuritis. 
The edges of the discs were concealed beneath a swelling two and a half 
times the diameter of the disc, and prominent (= 2d.). The veins were 
distended, the arteries small, and at the upper edge of one papilla was a 
striated haemorrhage. The appearance was exactly such as is often seen 
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in cerebral tamaur. Urine free from albumen and sagai. lite gid J 
was admitted into University College Bospit&l and kept at rest in bed( J 
and ohioroxide of iron woa given. Ten daj'a Inter there yras a atrikingJ 
improvement in the aspect of the discs. The swelling bad lessened 
edgea aould be seen dimly on indirect examination, but wer« BtiU 
concealed to direct viaioa, and the central cup ■was reappearing in Uie 
left eye, and five days later in tbo right eye also. On October 22, three 
-weeks after the commenoement of treatment, the hsemoglobin bwl 
increased to 55 and tlie corpusolea to B6 per cent. The edge of tb« left 
disc was still somewhat blnrred, and was surrounded faj a paJe hklo. 
The edges of the right disc were fairly sharp. The Tessela were 
normal. Kovember 6. — Hiemoglobin 66, oorpnscles S5 per cent. Left 
disc now clear. December 10.— Htcmoglobin 80, eoTpuscles 96 per isent. 
Tlie patient looked and described herself as well. Eight diso perfe«tlj 
normal, left nearly so. The patient then ceased attendance and took 
a situation as nurse, in which she remains. 



S retinal hmmoi-rhoffei/ilaalh.' (Pl.Xl 1.) 1 
Joseph C, aged forty-seven, bricklayer. Hever ague or syphilis. 
Ooteber, 1877, unusual fatigue otter work, aad morning vomiting t 
or three times a week (" a free beer drinker but not iatemperate "). 
December, 1877, his friends noticed hia pallor, which on February X6, 1878, 
was very striking. The urine and eyes were normal. Admitted Marcb 3, | 
and then retinal Hiemorrhagefl were found. The absence of colour i 
conspicuous over the whole skin, the aspect being wax-like. Th*>r« ] 
was a harsh systolic murmur at the apex, heard also over the aorta and 
middle of the sternum. The corpuscles formed rouleaux, but not long 
ones. A few were of smaller size than the majority, of deeper coloar, 
with a distinct nucleus. Pole corpnsules not increased. Much rc£t«a- 
live granular matter was present. Ued oorpnaolea, 18-6 per cent, of 
the normal, or 930,000 per cubic millimetre. Ophthalntotcapie ajipMr- 
rtjirt's.— In the right eye many hiomorrhages are scattered over the fnndoa, 
moat abundant towards the disc. Some are apart from visible tosmIs; 
otliers are along the course of veins. Almost all of them are striated, 
and many of them are mere groups of tine striiB following the oootm 
of the nerve fibres. A few, above the disc, are pnnctiform. The exti«- 
vasations for the moat port conceal the branches of the retinal Teaaols 
to which they are contiguous, but there is one exception to this: an 
artery running inwards passes superficially to a small htemorrbage. In 
the neighbourhood of two hoimorrhageB are white spots : one of these ts 
utuated above, and to the outer side of the disc ; another is below and 
to the inner side. The upper one is irregular in shape with a larga 
hcBmorrhage on its margin, and between it and llie disc. An artery whioh 

' In the London Hospital under the care of Dr. Stephi 

I have to thank for the opportunity of maldns tbo drawing. 
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puM* near the «iiit« spot ia ooneealed for a short diiitanco. There mre 
no changes near the nmcula lutea. The arteriea are all rery Bmall, 
much smaller thim nonual. The veins, on the contrary, are broader 
than Dormal, espeoially near the disc, where they appear as if flattened 
out. Colour of veins Tory pale. The left fundus is similar. 

The patient continned for seteral weeks in the snme state. The oor- 
piisoles, for aomo time neurly the some, sank by June 3 to 13 per ceut. 
nie temperature, at first normal, afterwards rose to 100° — 102°. His 
hearing got m dull that he could scarcely hear a watch ; his si^ht alito 
heuame very dull, and his memory foiled so that he often forgot what 
he was in the net of saying. He died ou June 18. No post-mortem 
examination could be obtained. 

Case 46. — Leuforythmmia ; retinal hamorrhat/ti. (PI. XI, 2.) 
Fredkkick H., aged twenty- levcn, admitted into University College 
Uospitol io August, 1878. Family history, nothing relevant. Patient 
lived in Ireland, and there, nine years ago had a febrile attack, sup- 
posed to be intermittent, which lasted for six weeks. Four years ago 
he had an attauk of rheumatic fever, and in the spring of 1ST8 an 
attack of scarlet fever, followed hy dropsy, soon after which enlarge- 
ment of the abdomen was noted, and on August 3 he was admitted with 
a large spleen and well-marked leuoocythtemia. 
. In the bi-ginning of September be complained of dimness of sight of 
I flw right e}-e. OphthalmoBCopic examination on September T [PI. XI. 2} : 
B^flie disc clear; physiological onp distinct and rather large ; veina very 
large, tint pale, reflection broad, but very irregular; arteries small, 
not half the diameter of the veins, orange tint, reflection bright. The 
tint of the smaller veins being much lighter than that of the larger 
trunks, the smaU veins and arteries arc not easily distinguished. 
Around the macula Intea is on irregulsr circle of extravasation, 
narrow, enclosing a space of quite normal appearance. Al>uve and 
below, on the inner side, the retina beyond the extravasation has a grey 
tint, which, close to the bremorrhage, became white. Midway between 
this and the disc is another small irregular hiemorrhage, and between 
tills and the larger extravasation are one or two white spots. To the 
outer side of the annular biemorrhage is a small spheriool zone of 
extravasation, which surrounds a pole centre. 

October 3. — General state nearly the same ; white corpuscles the same 
number; red slightly incKOsed. The general ophthalmoscopic appear- 
ances ore nearly the same, There ore no fresli hiemorrhagcs. The 
annular zone of extravasation is much narrower and darker, especially 
below, where it appears black, as if in the process of transformation into 
pigment. The area enclosed by the extravasation has become much 
pater, and more granular, as if atrophy of the choroid were taking place 
within it. Tlie smaller htemorrhages on the temporal and nasal sides of 
the larger one are no longer recognizable, nor is Ihe pale spot enclosed 
by the small fanmorrhage still visible. 
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He left the lioapilsl in Sei>tfmber, in statu quo, soon to retr 
December 18, niufh worse, the spleen occupying the greater part of d 
rtbdomen. An incrensf in the blood state ; rod oorpuaclea 59, and wbil 
13 per htemic unit (about 1 in 4). The optic discs were atill nonaal. tl 
vciuB even brooder than before. One or two Bioall recent «xtrayaaotiioa 
one with a white centre. Most of the onnolar extraTasation Im 
diaappejired, being replaced by white spola ond lines. 

In April, laTB, there were about one white to two red (16 and 32 pi 
cent,}, Attaeku of epistaxis were frequent, but there are no fr« 
hwrnorrheges into the retina. The veins had, however, pro;n'e«dTd 
increased in apparent width, being about three times the diameter < 
the arteries, pale in tint, almost the same colour as the arteries, Sfl 
tortuous, even more bo than in Fig. I (p. 11), which representa tii 
condition in the beginning of March, The turves were untero-posferk 
OS well as lateral. In the proimnent parts of the curves there wb« 
very nsrrow, almost white rellection. There were no ha?(uorrhagca o 
white spots. (Tlie patient soon afterwards died in another hospital.) 

Case A'. — Simuilaneout embolitm o/ceritral retinal ami middle c&rebra 
arterieiij- death j necrojity ; niicroac-ipical examination.^ (PI. XU. Vig. 3. 

C. U. II., aged ihirty, carpenter, admitted into Unii-ersity CoUegi 
Hospital, under the care of Sir William Jenner, January 39, 18T0. Ii 
early life he had an attack of " low fever," attended by pains in thi 
joints, followed by chorea and by weakness in his right arm. A yeai 
later he had a similar, lesB severe, febrile attack. During: the six 
months before his present Ulness he suifered from cough, sliortne.ss of 
brE'ath, and uccaRiunal slight hHimoptysis, 

Without premonitory symptoms, he suddenly, wlien out walking, lost 
consciousness, was picked up insensible, and brtmght to the hunpital. 
Soon after bis admission he had partly recovered consciousness. There 
was then complete paralysis of the right arm and 1^, and slight 
paralysis of the face and aphasia. At the heart there was a loud 
systolic apex-murmur, and evidence of dilatation of the left veDtride. 
The urine contained no albumen. In this slate he continued for some 
weeks. 

In the beginning of March he became worse, began to vomit food and 
cough up blood. The heart's action beoame more feeble and irregnlar, 
and the legs (edematous. The urine contained blood. By the middle of 
March all the evidences of cardiac failure were more intense, and oa 
the 20th there was isdema of the left arm, with htemorrhagic spots np 
to the bend of the elbow. Signs of effusion into the right pleura showed 
themselves. On the 25th the distension of the left arm became extreme, 
bulliB formed on the right foot, and ha^mor^hage occurred from the 
nostril. He lingered until the 2!)th, when he died. 

Condition o/ eye. —Four days after his admission into the hospital, 
and five days after the onset of the paralysis, an ophtholmosoopio 

' The case is published in full in the '■ Lancet," 187fi, ii. 791. 
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examination was made for the first time. The fundus of the right eje 
nns narmal. In tlie left eye Uie optic disc could not bv distinf^iiihed, 
beinR Tciled by i grpyish-whitc cloud ; its position was indicated by tlie 
coDVcTgcTice of the vesaela. Another vhit« clondy opacity, of con- 
Hiderable size, existed in the retina near the yellow spot, without any 
ot^ntral red area. Both these had soft edges, were moderately whit«, 
nnd the retinal veBsel* appeared partly conecaled by them. -The arteries 
were small, the veins large nnd disttnot. On the following day the 
appeumnues in the eye were nearly the same, the whit« opauity in th« 
cenire of the f uiiduB being continuous with tlint near the optic dtBC. Id 
front of the' former a distended vessel crossed transversely just above 
the position of the yellow spot, and small twi^ passing from this vessel 
at right angles on eooh side were abnormally coDspicaous against the 
white background. On examination it was evident that he could not 
see with this eye. 

During the next week these white patches gradually lessened, and tha 
outline and surface of the disc became clear. As the vessels became 
more visible the diminished size of the arteries wan distinct. By 
February 18 the largo white patch near the yellow spot bad gone, 
leaving only a little irregular cloudy and granular whitenew. The optio 
disc was quite distinct in its inner portion, while the outer half waa 
■till BOincwhut huzy. A line of whitish opacity extended upwards and 
outwards towards the yellow spot, and, curving round and becoming 
fainter, blended with the traces of the mischief near the yellow spot. 
In the tirst part of tta course it accompanied a vessel. Below the disc 
was another limited opacity bounded on each side by a vessel, The 
veins were all perceptible, and tolerably uniform, lie arteries were 
much narrowed uu the optic disc, and for s<imc distance around ; they 
appeared mere thn-ods. Not very far from the disc, at a distance 
variable in different vessels, but usually about twice the diameter of the 
disc, they again became conspicuous. There waa a distinct darkish 
opacity of the retina all round the opiie disc. 

On March 1 the optic disc remained clear ; the vesseb, both arteries 
id veins, had diminished in size, the former, on the disc, being reduced 
the merest threads. They were narrower at a diutonce from the disc 
ItiiaD formerly. In one vein the column of blood was interrupted, for 
'&e vessel appeared as if empty for a little itpaoo. On March 13 the 
1 become whiter, and its edges well defiued and dear, but a little 
(PI. XII. 2— the disc appears too deeply tinted). The remains of 
lity below and above the disc were still there, but less conspicuous. 
veins were rather smaller than when last examined, and the dimi~ 
nation in the was ohiedy noticeable near the disc, where they appeared 
'^boiuiderably narrower than in the equatorial region. One or two veins 
could not, with the indirect image, be seen upon the disc, but appeared 
near its edge. The art«rieB on the disc itself were just visible as lines, 
and some of them could not be distinguished against the choroid near 
the disc. All, however, became more perceptible at about two disc- 
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diamotcra from ita edge, and towards the equatorial iv^on became ninth 
l&rgor than near the disc, though smaller than when first obaervtd. 
This coadition continued until he died. 

Poit-mortfm km m mofion,— Brain: The right hemiBphero was boltli; 
throughout. In the left hemisphere were two areas of softeniBg, <M 
at the posterior part of the pBrietal lohe, the other in the left ^mpm 
Htriatutn at its junction with the optic thalamus, and extended oatwvdl 
tu the Assure of Sj-lviua. Convolutions of the island of Reil deatrarcd; 
lowest frontal ooovolution a littJe damaged. In the left middle cenhnl 
•tna ui pmboIuH. Branches from this occluded artery pasaed directly 
into the diseaaed portion of the corpus striatiun The heart wm 
much diHeoMcd. The mitral orifice was thickened and roujgheBed, and 
calcarvouB on its nnrioular surface. Old clots were contained in the 
aiirii>ular approdices and iji the apex of the right -ventricle. In the 
lunt;* wciT numerous angular patches of pulmonary apoplexy. YmA 
kidney eontained an infarct, and a, similar Infarct was containtrd i 
thi* spleen. 

liyt.--}fitrv*fi'iiiral erniHinali'oB.^The central artery in the optJB I 
ni>r>'c WHS dilatvd here and there, hut for the most part so contracted J 
lh«t itJ r«lihK was mduocd in places to a mere line. The walls v 
thii'k, hut only in proportion to the eontrnetion of the artery. Then | 
was uo pliraUun of tbe inner layer. The dilated portions correspond ii 
•nuM invtanoM Ia the pusoge of a branch from the artery into the amb- ' 
alftiM* of tha opUa nerte. Just behind the division of the orteiy a j 
the disc wu a dilatation of some size. But in the disc itself, the main 
tiraurhcs of the artery were reduced to very narrow dimensiona, the 
isavity of mi« heiiig only ^^,f in. in diameter. 

IlrrF and tlwn>, chiefly in the substance of the nerve, but to a less 
evIi'Ht ■!>•> io the dise. minute ffrniiular masses could be seen in the 
Ariery. The targeat of these (represented in Fig. 2, p. 92) waa ntiwtad 
in the main trunk in the anfaatance of the optic nerve, about one-eighth 
nf nua ineh behind the lamina oribrosa. It is an elongated ping, y^ of 
■ut ineti in length, and about ^ of an inch in width, coarsely grannlar 
in apiieenuioe, rontaining many dark points. It apparently did not 
i)uile Kit the veeael, having, donbtlest, shrunk from the aides while tha 
a|MH'iiuen was being hardened. A little distance in front of this waa a 
•mall a|)hi>ric«l mass. Farther back the vessel was for some distanca 
riHliinid to a very narrow aiie, hardly any cavity being visible ; hnt 
here and there • little granular mass oould be noticed within it. Farther 
back it again widened out, and then narrowed. In one of the narrowed 
nrtirics on the diw a quantity of granular material oould be perceived. 
The veins on the disw were reduced in bulk, but were much larger than 
thi' nrteries. No capillaries in the disc or about the lamina cribrosa 
ei>uld bi' [icreeived. In the retina beyond the limits of the disc, however, 
ahout a disi' -din meter from ita edge, numerous dilated capillaries could 
be aeen, running inwards through the nerve-fibre layer, some vertically, 
others at an ineUnation. They appeared as if passing from the choroid 



to the tnrfaoe of the retina ; bat they could not be traeed towards the 
choroid beyond the inner layer of the retina. 

The nuclei in the optio dcttb were not more ahnndant than normal, 
but the nerve fibres showed some oommcncing degeneration, a few 
globules of myelin being soattered among them. The papilla was not 
Bwotlen. The minute round nuclei which commonly lie among the nerre 
fibres in the disc were increased in number, and in places were accnmU' 
latt'd in oval heaps between the bundles of nerve fibres. The layer of 
nerve fibres {Hissing on to the retina appeared a little swollen; but its 
thickness, a disc-diameter from the edge of the disc, was only jj^ of an 
inch, the libres being here and there very slightly varicose, and tying 
less closely together than is usual. The cellular layersof the retina near 
the disc were in some parts normal, or nearly so, the ganglion-cell layer, 
the two nuclear and the molecular layers being distinct, the former only 
in places u little thickened by the increase in the number of oorpuacles 
composing them. [The layer of rods and cones was not distingnish- 
ablc as such, doubtless from the time which elapsed after death before 
the poat-roortem eiamination was made.) On another side of the disc, 
however, probably where the opacity was noticed during life, the 
whole thickness of the retina was inliltrated with minute corpuscles 
resembling those of the nuclear layers. In these layers they were more 
closely aggregated, but they filled also the outer molecular layer, and 
were soattered less closely through the inner molecular layer. The 
retinal layers were also a little sinuous. These changes were noted 
especially in the portion of the retina beneath the thickened nerve- 
fibre layer. 

Near the macula luten some irregularities in the surface of the retina 
could be noticed on looking ot it with a simple lens. These depended 
partly on ramifying vessels, and partly on the retina being raised in 
minute folds. The microscopical examination showed considerable 
though variable change. In some places all distinction ot layers was 
lost i small round corpuscles resembling those of the nuclear layers, but 
staining less readily with logwood, infiltrated Iho whole thiokness of the 
retina, the only oUicr structure perceptible being the remains of the 
vertical fibres of the retina, themselves thickened, among which the 
nuclei lay. In other places the vertical fibres in the outer molecular 
layer were widely scimrated, spaces between them being left, and 
the nuclear layers being normal, aa if from ledema. In some places 
round corpuscles were scattered through this (outer molecular] layer ; in 
other parts the layer was infiltrated with small round corpuscles lying 
amid a granular matrix. The external nuclear layer was also in places 
considerably thickened. Where the retina was raised in a fold, this 
layer on the concuve side was sinuous, and between the contiguous folds 
the layer of rods and cones had disappeared, and the space was fiUed up 
by a considerable quantity of granular material, in which a few round 
DorpuEcles could be distinguished. The pigment-epithelium was in this 
part in close contact with, and adherent to, the external nuclear layer. 



336 MEDrCAI. OPIITHALMOSCOPT. 

Remarkr.— It is in the highest degree probable thnt tlio embnUsm rf 
ihs retinal and rerebral arteries were uniuitaneous, aad it is, I belien. 
the only recordtxl case in which the two accidents ocennvil at the tana 
time. The ocular condition pretientcd nuui; instructive points. A nadj 
collateral circulation in the retina must have beeu established in thU 
case, for the arteries, as seen with the ophthalmosoope, maintained 
their thraod-like dimensions only for a very short distnnoc after leaving 
the disc, and then resumed a distinct though narrowed double oontoor. 

The retinal apiiearances, aa seen with the ophtfaalmosoope, do nnl 
iliffur in any material point from those of most other cosirs recordctL 
It is, however, to be noted that when Arst examined, five davs iift«r thi 
presumed Dnt«t, the opacity of the retina was as marki^ around the 
diso as around the macula lotea. Moreover, the red spot at tlic maeui* 
lutea, so often described, was absent. This fact is of intt^rest in con- 
nection with the diagnosis of embolism within the artery from tui'mnr- 
rhage around it. The absence of a red spot at the macula and tb* 
presence of early infiltration around the disc are given by Uagnas ■> 
diagnOi^tie indioDtions of tuemorrhage around the ncrre. In the earn 
now described, unquestionably embolic, the sj>ot at the macula im» 
absent, and by the tilth day the inliltration around the papilla waa verr 
marked. 

The anatomical changes in the retina corresponded to the opaoitT 
observed during life, and still present, although in less decree, at Um 
time of death. They indicate more stmetural ohange than it, I think, 
commonly supposed to occur in these cases. The adhesion of tha 
pigmentaiy e].itheliura to the outer nuclear layer may perhaps be tokei 
as evidence that the destruction of the laytrr of rods and cones at this 
part was not a mtire pnst-morlcm change, but occurred during the iictiv* 
piuuesses consequent on the arterial obstruction. 

Cask 48. — Mitral eotutrielionj embolism of one branch of tMe retinal 

LocisA P., single, aged twen*y, came under observation in April, 1874. 
In the preceding i'ebruary she was quietly sitting at work when a dark 
shade seemed to come over the right eye. She closed her left eye, and 
found that she could not see with the right. She had no pain in the eya 
or head. After a few days some return of sight followed, which 
gradually improved up to a certain point. When seen, with the left 
eye she could read No. 1 Jager at six inches ; with the right only Ko. S 
Jagcr at six inches. Left field of vision normal ; right presents a large 
defect below, involving about nearly half the field, extending higher on 
the nasal than on the temporal side, the base below the apex at the blind 
spot (Fig. 'i, p. 3A). Ophthalmoscopic examination showed the appear- 
ances depicted in PI. XII. Fig. 3. The lower branch of the central 
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artery is normal. Of three upper branches, that on the nasal side is 
completely obliterated, its commencement being visible only as a fine, 
white, branchy thread. Two other branches are much narrowed for a 
long distance from the disc, but about half way to the equator of the 
globe they widen out. Where narrowed, a fine white line can be seen 
on each side of the upper branch. 

At the heart there was a well-marked, loud, presystolic, mitral 
murmur. No history could be obtained of rheumatic fever, scarlet 
fever, or chorea. She had never suffered from palpitation of the heart. 
As long as she could remember she suffered from attacks of momentary 
dimness of sight. 

Case 49. — Fracture of the tikull passing through the left orbit ; haemor- 
rhage into the optic nerve sheaths y extravasations in the left retina, 

A CHILD, aged twenty months, admitted into University College 
Hospital, March 31, 1876, with a history of having fallen out of a first- 
floor window on to its head, about ten minutes previously. When seen 
by Dr. S. H. Burton, the house surgeon (to whom I am indebted for the 
notes of the case), it was insensible, with stertorous breathing, the whole 
muscular system being in a state of tonic spasm with exacerbations, pedo- 
carpal inversion well marked, distinct opisthotonos. Pupils slightly 
dilated, but equal and insensitive to light. A depressed fracture of the 
skull was found extending vertically across the left side of the skull, 
an inch and a half behind the position of the ear, being about three 
inches in length. The left eyelid was discoloured, and the left eyeball a 
little more prominent than the right. A few hours later the left optic 
disc was found to be hypersemic, but its outline was distinct. The 
veins were full and distended, the arteries normal. Extravasations of 
blood were seen at the apparent lower margin of the disc, and there 
were four other smaller hscmorrbages at a distance from the disc. The 
fundus of the right eye was normal, the disc clear, but the veins appeared 
somewhat distended. No extravasations could be seen. The muscidar 
spasms ceased after the child was put to bed ; but, in a few hours, con- 
vulsions came on, and recurred with increasing frequency until death, 
five and a half hours after admission. Post-mortemy over the fracture 
there was a considerable quantity of brain matter mixed with blood, 
outside the skull. Two fractures of the skull were found, one in the 
position mentioned, and another on the right side, extending from the 
sagittal suture to the base. Each fracture extended to the petrous bone. 
From the anterior end of the sagittal suture ihe left fracture passed 
obliquely forwards to the margin of the left orbit, close to the supra- 
orbital notch, and back through the roof of the orbit to the posterior 
end of the ethmoid bone. The dura mater was torn on each side beneath 
the lateral fractures. Blood covered the convex su/face and base of the 
brain, and filled the ventricles. In the left orbit there was a clot above 
the superior rectus, none in the right orbit. The sheath of each optic 
nerve was distended with black fluid blood, the distension being greatest 
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nonr the eye. The sranll liBimoiThaKM seen with the ophtli 
iu the left rPtina, worn just visible. Noiie were ■•en in 



ViSK iO.— Oniipound ihpraud /rmture n/ the UJt parietal I 
fhwitioH; lierniii cervMj optic nrurltU; liift hrmiitirgia 
dtath; exteiuive ditorgamzalioH uf the brain 

KDWAkD M,, nged tweaty-lhree, admitted into Univiersitj- College 
Hospital, May 11, 187G, uudc-r the care of Mr. Heath, having bora 
kieked on the head by a horse. The kick occasioii«id no loss of odd- 
Minuaiiasa. A slightly depressed oompouiid fracttire of tlic left parietal 
bone was found. On June 15 there was constant Totoitio^ and pain is 
the head, and intre<[UBut pulse. The depressed fra^iatnts were remorcd. 
Then wan no clot under the bone, or wound of the dura mater. Sdmc 
pain in the bead continued, and on the SSrd two other pieces of tbr 
parietal bone were removed. The dura ina(«r thus exposed preitfntnl 
inlliimmalory matter and gronulationu. On the 24th a yollowisfa' brown 
projretion was noticed from the anterior part of the exposed diua matei, 
about the ai«e of an anorn, not pulsating, but showing pulsation betieath 
it. On this day I examiued the eyes for the tirst time, and found ihc 
left optin disc normtil. Around the right there was some opamty. 
nnuking tlie outer edge of tho disc, and slightly prominent. Tfa« tint of 
thii diac wai a little redder tliau the other. Veweb normal. On the 
mth the Rwalling had inorcftsed in sixc, and pulsated dislinctlj. Tber« 
waN Mime pain In head and ileeplessnesn. Ophiha'moscopir ejcamina- 
h'lm,— Rifht vyn: vein.' large and durk; arteries rather belovf aunail 
airt'. OuIliiK- of disc veiled on all sides, but not quite eouiealed : slii^hl 
■wt'lUnK of i>]uiijiie retina in fruiil of it, with a darker tint on the sides 
of the awelling. Left eye; appearance aimilar to the rif^t, bnt on tbe 
nasal side only, where the obacuratioa of the edge was greater tJuui oa 
the right eye. Temporal edge of disc dear. No hnmorrhages. Ha^ 
2'.— The hernia cerebri continued to increase in size. The left optio 
disc n>mained almost as on the 23th, the right was certainly mors 
MKolleu, 80 that the veins lost their central reflection as they cooraed 
down the slope. On the 29th, the hernia having attained the aise of a 
pigeon's egg, it was shaved off to the level of the adjacent gnmnlatiMia, 
niul oompression applied. On the 31st tbe hernia returned, the tempe- 
rature rose to 1113", and symptoms of erydpelas appeared. On Jane 1 
tho ophthalmoscopin appearances presented no change. The erysipelas 
in u day or two extended over the whole sealp, and a fungus cerebri 
rapidly formed at the wound, quickly attaining the size of an apple. 
On the 7th its summit was sloughing, and the first paralytic symptom 
was noted, slight paralysis of the lower part of the face on the right 
aide. The pupils were equal, and the limbs presented no paralysis. Oa 
the 8th the patient polled off half the fungus, and it was noted that tbe 
left arm and leg were moved less than the right. Sensation unimpaind. 
D,uring 111- upvt day or two sloiiglis came away from the hernia at each 
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dressing. I^ft hemiplegia beoame complete, and was accompanied by 
some rigidity. On the 11th the patient died. 

At the post-mortem examination it was found that, beneath the dura 
mater, the surface of brain immediately around the hernia, and also 
along the right side of the superior longitudinal fissure, was covered 
with a thick layer of pyo-lymph ; vessels over the rest of the surface 
full and prominent, more so on right side than on left. Base of brain 
thickly covered with pyo-lymph. On right side, the brain substance 
had degenerated into a greenish pulpy mass, as far down as the lateral 
ventricle. Fornix softened. Right corpus striatum softened, with 
small extravasations of bloud around, evidently due to the softening 
and secondary rupture of the vessels; optic Uialamus comparatively 
healthy. The fractures extended into roof of sphenoidal sinuses, and 
there was also a fracture on outer side of orbit, which extended into 
spheno-maxiUary fissure. No note was made of the condition of the 
optic nerves. 

Case 51. — Slight optic neuritis^ with paresis of sixth nerves^ probably 
due to transient meningitis,^ 

A oiBL, aged sixteen, first came under my notice at University 
(k)llege Hospital on October 6, 1880, with the history that she was per- 
fectly well until six weeks previously, when she was suddenly seized 
with attacks of headache and vomiting. No cause could be ascertained ; 
there was nothing in her history to suggest syphilis, no indication of 
tubercular tendency, and she had had no fall or blow on the head. 
The headache was occipital and severe ; the vomiting was unaccompanied 
by nausea. The attacks lasted each about an hour, and recurred during 
a fortnight, and then ceased. When she came under observation 
(October 6, 1880) the only objective symptom was partial paralysis of 
both sixth nerves. The movement of the eyeballs outwards was not 
more than two-thirds of the normal ; movement in other directions was 
free. The pupils were equal, acting readily to light; there was no 
facial paralysis or weakness of limb. Vision was \ with each eye. 
Ophthalmoscopic examination, however, showed the existence of double 
optic neuritis, distinct, although not great in degree. The edges of both 
discs were concealed ; the swelling was slight, but rather more in the 
left eye than in the right, reddish, and striated to direct examination ; 
the course of the vessels was but little altered. On the left papilla was 
a small haemorrhage. Small doses of iodide of potassium were given. 

A week later (October 13) the weakness of the external recti con- 
tinued, but the neuritis had lessened. There were no fresh symptoms. 

On October 28 the subsidence of the neuritis had so far advanced that 
the right disc had almost resumed a normal appearance, although traces 
of the preceding inflammation were apparent, and they were very 

1 Shown at the Ophthalmological Society, Oct. 28, 1880. ("Transactions," 
vol. i. p. 115.) 
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diitmot in the left eye ; the pumlyiu of the extenud raoCi liad ^m 
•Isioft passed away, ao that it waa only by ofateiniii^ tiie mvmnu^Mf 
deviatioiL or diplopia that ita exialMiea oonld be dBmaaateatad* Vm 
patient looks and seems in perfeotly good health. 

After this date the neniitia alowly disappeared, the la«t trmot of it 
being observed in the left eye on Deoember 15, and until that dali^ 
although the moTement of the eyea appeared nntiund* tiia dlipln|ia, 
oharaoteristio of weakness of the external reeti, ooold still ba ohtaiBsi 
by the use of a ooloored ^asa. The patient oontimied waD, and ia 
January eeaaed to attend, the nenritia having oomplataly diaappaand. 
She promised to report hemeU on any retom of the ayoaptoma, bat 
np to the present date, November, 1881, haa not been heard of. 

Bjbicabxb. — In this ease the symptoms dearly indieatatrnnaieptiBtya^ 
eranial miaohief at the posterior part of the base of the brain, when the 
sixth nerves are so far dissooiated from others that they may ba aiieeled 
together and without other cranial nerves being involved. The moat 
probable cause for the sjrmptoms is a alight attack of local menmgitia. 
Attacks of local meningitis without disooverable canae are vasy rare, 
although in a alight and transient lonn it is posaiUe that they are not 
quite so uncommon as is usually assumed. Slight aymptoma in aoeh 
oases may readily be misconstrued. In this patient the weakneaa of tka 
external recti might readily have been overlooked, and waa indeed coly 
ascertained when the discovery of ijpde neuritis led to a oaiefnl aeareh 
for any symptoms of nerve paralysis. Without an ophthalmoaeopie 
examination it is probable that the lortnight^s sicknesa and headadie 
would have been regarded as tbe only sjrmptoms and, alone, and pairaing 
off, would Boarcely have suggested intracranial mischief. 

Case 52. — Intra-cramal disease^ probably tumour, with optic neurii49 
and paralysis of the upward movement of both eyes; conseeuUve 
atrophy ; subsequent improvement in vision,^ 

EuzABETH B., aged twenty- three, came first under my notioe in 
August, 1880, complaining of vertical headache of two and a half 
years' duration, occasional attacks of vomiting, and weakness of the 
legs. She had had a few fits, apparently consisting of clonic spasm. 
She walked into the out-patient room without unsteadiness, but with 
nhort steps, very much in the manner in which hysterical patients 
walk, and her manner was also suggestive of hysteria. She oom- 
plained, however, of some failure of sight, and an ophthalmoscopic 
examination showed well-marked double optic neuritis, with considerable 
swelling, much greater in the right eye than in the left. Vision : Left 
I, ripht J : col«»nr- vision normal ; hypermetropia ^V)th. On further 
rznmination there was found remarkable defect in the upward move- 
ment of both eyes. In other directions they were moved freely, but 
when Hho triiMl to look upwards they moved very little or not at all 



» Shown at th«' O]ilithalmologio.il Sorietv. fVt. 28. 1880. '"Transactions," 

vol i |v 117.^ 



CASES. 341 

above the horizontal line ; the pupils were equal, 4 mm. in diameter, 
acting very little to light, and not at all on attempts at aooommodation. 
Power of accommodation was found to be absent or nearly so. There 
was no history of phthisis, syphilis, or injury ; the patient's mother 
died of cancer. The patient was admitted into University College Hos- 
pital, and subsequently transferred to the National Hospital for the 
Paralysed and Epileptic. The optic neuritis increased and the weakness 
in the legs became greater, and the myotatic contractions (so-called 
'* tendon-reflexes") became excessive in both legs and arms. At the 
end of October she remained in nearly the condition above described, 
and the defect in the upward movement of the eyes was still the solo 
impairment of the action of the ocular muscles. The optic neuritis 
was now fast subsiding, leaving a large pale swelling Sight had 
further failed, and she could read with each eye only No. 16 Jager at 
two feet 

The swelling very slowly subsided, so that it was only at the begin- 
ning of December that the edges of the discs could be seen, even by 
the indirect method. Vision was then, L. -j^, R. •^, Pupils large, 
R. 5 mm., L. 5^ mm. in diameter, acting to light but sluggishly : no 
evidence of accommodation and no contraction of the pupils on accom- 
modation efforts. Several attacks of vomiting had occurred ; there was 
more weakness in the limbs, and some occipital headache. In the 
beginning of January she had several transient attacks of loss of 
consciousness, causing her to fall suddenly ; and one day she complained 
of seeing a blue object before her, about the size of the hand, at two 
feet distance, bluer in the centre than at the margins, with gold and 
silver specks upon it. She had three general epileptic convulsions, with 
extreme bending back of the head. Slight deafness came on. The action 
of the pupils to light ceased, but vision improved to ^, From this 
time there was gradual improvement : increase in power and cessation of 
the fits. The headache was often considerable, but was more easily 
relieved. In the beginning of April the discs were clear to the indirect 
method of examination, but the temporal edge was still a little hazy to 
the direct inspection. The papilla had shrunk, so that a central excava- 
tion was again recognizable. The arteries were very narrow, and the 
vessels accompanied by white lines. Vision had improved to, R. |, L. J 
Pupils each 3 J mm., absolutely no action to light, even to sunlight, but 
distinct action to accommodation. The patient was not seen again until 
October. She had improved greatly ; the limbs were much stronger, and 
she proposed resuming her occupation. She could read No. 2 test-type 
with either eye at a foot, and No. 8 at four feet. The pupils reacted to 
light, although sluggishly. 

Remarks.— The optic neuritis, persistent headache, vomiting, convul- 
sions, and paralytic s}Tnptoms render it probable that the disease was 
a cerebral tumour, but the localizing indications are obscure. The 
remarkable interference with the upward movement of the eyeballs was 
not a simple affection of the superior recti, but appeared to be a loss of th« 




fimctjon of tie etntre for the upward movement, tmd aaaloffC 
the loM of iho lal«rttl movement in some cuses of bemiplegia. 
bilateral Bymmetry of the limb symptoms su^g^st? that the diaeu 
somewhere in the middle line. The vomiting and offt^ctioa of locm 
and indications of descending dsKeneration ia tile cord suggest diiw 
the middle lobe of the cerebellum, pressing on the medulla, altbaug 
^l differed from that usually seen in cerebellar disease. Aooordi 
the experiments of Ferriur, u centre for the upward movement trf tk 
is situated in tbe middle lobe of the cerebellum, and, al though tiM ai 
montul fact has received, as yet, no pathological confirmation, it dca 
note in connection with the symptoms present. The loss of occot 
datioo, and subsequently of all rellei action of the pupil, even to 
light (vision being -^f), in remarkable in connection with the i 
iiyitiptoina, not less so in the impravemcnt of the patient and tbe 
mute recovery of useful virion. 



Cask S3. — Blight chorea itf t* 



; fiptie nevritu, i 



WtLLiAU A,, aged eleven, had found, for «ix mostha, aome dilBt 
in writing from a sort of hesitation in extending the fingers, eapeo 
the first finger. ?wm aft«rwardB it was noticed that in playing ori 
tho ball did not leave his fingers so readily as before. The-se aymp 
had continued. The only significant fact in hh past hisloiy was thi 
had had three fits during the first dentition. 

When scon, the right hand whs distinctly weak, the grasp being I 
m.>rc than half that <)f the left. Thtire was no actual loss of powe 
Hiiy muscle, but a dilbcultj in the si'pnrale morcmenl of the fiii| 
When the handn wer« held atill there were alight bat diatinot c2kv 
movementa in each. No ophthabnoscopie examination was made on 



He was Men again aix weeks later. The choreoid movementa i 
mure distinct, a&ecting the hand, arm, and shoulder, but Blight 
degree. An ophthalmoscopic examination was made for the first ti 
Both disc* preaented slight but distinct signs of optic neuritis, 
edge was obscured, except on the yellow spot side, by an opacity wh 
extended on to the adjacent retina. There was alight swelling. Vtm 
normal. Visioa | each. 

He was seen again on March 18. The slight chorea continued in 
rijftht ana, but had ceased in the left. The optic neuritia was ■ 
Itrwrnt: the obseuration of the edge was nearly the same, and i 
carHing conld still be recognised, but the tint was a Uttle paler. 

The patient, unfortunately, was not seen again, although I hi 
Intrnnt (hat he gradually lost the choreoid movements, and has si] 
nvaiinued well. 

ll may be mentioned that the boy belonged to a. family, several me 
W« oi which have RufTNvd from optio nerve atrophy in later life. 
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Case 54. — Chorea; alight optic neuritis, 

Mb. E. S., seen September 14, 1881, aged twenty. In May, 1881, 
after exposure to wet, he had an attack of rheumatic fever, which left 
persistent joint pains, and general weakness. In August he began to 
stammer, and towards the end of the month choreiform twitchings were 
noticed, first in the left limbs. These, when he was seen, were distinct, 
although slight in degree, in hands and legs. There was a pretty loud 
mitral murmur. He was seen again on October 12. The chorea had 
increased considerably in intensity, the arms being thrown about a good 
deal, the right more than the left. Speech much impaired, in the manner 
common in chorea. The urine was free from albumen. The eyes were not 
examined on the first occasion, but now there was found distinct neuritis 
in the right eye. The edge of the disc was visible only in a small part 
of the circumference (on the outer side) ; elsewhere it was quite concealed. 
There was very little, if any, swelling. The arteries and veins were not 
increased in size ; if there was any change, they were a little smaller 
than normal. There were no haemorrhages or white spots. The left 
optic disc could not be seen distinctly, on account of corneal opacity, 
but as far as could be observed, it presented similar changes. 

Cask 55. — Orey atrophy of optic nerves in the early stage of locomotor 
ataxy ; complete lose of sight in the right eye and of the temporal half of 
the left field. 

Joseph B., aged forty. Gonorrhoea at eighteen, but no history of 
venereal sores or constitutional s3rphilis. Had suffered from sharp darting 
pains in the legs for six years, and fatigue in legs after walking a short 
distance, for six months. When seen (December 16, 1880) he had fair 
power in legs ; there was no unsteadiness of gait, and he could even 
stand with his bare feet together and eyes shut, but then swayed a little 
more than normal. Sensation to pain was lost almost everywhere on the 
legs and trunk, upper parts of arms and face, (hat to touch and heat 
was everywhere nearly normal. The knee-jerk was lost. Sexual power 
was unimpaired. 

Eyes, — Sight began to fail a year previously ; the failure increased 
graduaDy, until at Christmas suddenly " a sort of muslin seemed to drop 
before both eyes, and he became unable to see to the outer side with each 
eye." This continued in the left eye, but the sight of the right eye failed 
almost entirely. When seen, the pupils were small, each 2 mm. in 
diameter, no action to light ; the right acted readily on accommodation, 
the left less readily, but slightly. Vision, R. qualitative perception 
only ; L. ^^ and ^. The strongest greens and reds were confused. He 
could not recognize any green as such, but he named correctly yellow, blue, 
and a strong red. The temporal half of the left field was completely 
blind, the limitation passing through the fixing point in a nearly vertical 
line. The nasal halt was appcu^ntly unrestricted. Right optic disc 
very grey, but the edges a littie less sharp than is usual in grey atrophy, 
and the substance of the disc presented a soft-looking opacity, so that ia 
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were grey and hazy, with blurred edges, but the arteries were not 
reduced in size. 

Remabks. — The patient was probably suffering from combined lateral 
and posterior sclerosis, with some cerebral degeneration. The central 
loss of vision and ophthalmoscopic changes point to an axial neuritis. 
The combination of spinal disease and central amblyopia is extremely rare. 
It is possible that the affection of the optic nerves was due to the tobacco, 
but the qiiantity smoked was very small, and the tendraioy to atrophy 
more marked than is commonly seen in tobacco amblyopia. 

Case 57. — Scorbutic amtmia ; retinal hcemorrhages ; death. 

Mrs. Arabella B., aged thirty-three, widow, seen December 30, 
1880, by the courtesy of Mr. F. M. Mackenzie. She had had one 
child, four years ago. No history of syphilis. Had felt weak during 
the preceding six months, and had been conspicuously pale since October. 
Soon afterwards suffered from blebs about the finger nails, porrigo on the 
head, and ecthymatous spots on the body, shortness of breath on move- 
ment, palpitation, slight deafness, and noises in the ears. During the last 
fortnight extravasation had appeared in the skin, the gums had become 
spongy, and on examining the eyes, Mr. Mackenzie found numerous retinal 
hemorrhages. She was very fond of vegetables and porridge, but hardly 
ever ate meat ; there was great paUor of skin and mucous membranes. On 
the arms a few purpuric spots were found, but on the legs were large extra- 
vasations, accompanied by a little cutaneous inflammation, which she said 
began as bluish, dusky spots, as if by subcutaneous extravasation. There 
were several of these spots about the ankles, and in front of the knees. 
At the bases of the nails were some small blebs, and slight staining under 
the nails, as if from extravasation. There was no enlargement of the 
spleen, lymphatic glands, or tonsils. The gums were swollen, congested 
at the margins, and distinctly spongy. 

JEyes, — Vision normal with each eye. In the right eye, to the lower 
and inner side of the optic disc, was a long narrow haemorrhage, lying 
across an artery and vein which emerge from its extremity unaltered. 
The heemorrhage was striated, and evidently lay in the superficial 
layers of the retina. A little below this was a smaU round extravasation, 
having a somewhat granular appearance at the margin, with a darker 
and more uniform centre. In the left eye, to the outer and lower side of 
the disc, there was a very largo heemorrhage, about two discs* breadth in 
diameter, dark in colour, and striated at the margins. In the centre of 
this were a few minute white dots. Directly below the disc there was a 
long striated ha3morrhage, consisting of striae of blood running parallel 
with the course of an artery. There were no choroidal haemorrhages. 
The optic disc in each eye was quite normal. 

Blood.— Rid corpuscles 27 per cent, of the normal (1,350,000 per 
cubic millimetre) ; whit^, 1 to 60 red ; haemoglobin about 30 per cent. 
The red corpuscles were well formed, running together in a normal 
manner. The white corpuscles were small, much imaller than normal ; 
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and also the pia mater at the vertex of the hrain. The haemorrhages 
into the retinse were found post-mortem. 

Case 58. — Unilateral loss of tight y coming on with severe pain and 
foilowed hy papillitis ; subsequent slight failure of sight in the other eye, 

A married lady, thirty-five years of age, had suffered a few years 
before from a severe cerebral affection leaving paralysis of the left arm, 
left hemiopia with considerable limitation of the fields, and convulsions, 
beginning in the left hand, and recurring from time to time. At no 
time had there been any optic neuritis. Neither in her history nor in 
that of her husband could any ground for a suspicion of syphilis be 
ascertained. She was, however, greatly benefited by iodide of potassium. 
On November 4. 1879, she had neuralgic pain in the left eyeball and left 
side of the head, which was increased by an incautious exposure to cold, 
and on the 1 3th was intensely severe, and felt over the whole of the left side 
of the head. After this it lessened, and on the 16th had ceased. On the 
19th, on closing the right eye accidentally, she discovered that the left eye 
was totally blind. She was seen on the 21st. The tension of the eyes 
was equal and normal. Both pupils were greatly dilated, but the right 
acted to light, while the left did not. Vision— R. ^, hemiopia, L. no 
perception of light, whicli, however, causes a dim sense of pain. Ophthal- 
moAcopic examiuatiofi — R., normal ; L., slight but distinct optic neuritis, 
obscuration of the edge and a little swelling, but not enough to lessen 
the physiological excavation. Near the edge were a few minute dote of 
extravasated blood, and towards the yellow spot a few fine horizontal 
white striae and slight opacity of the retina, not at aU like that seen in 
Bright^s disease. Vessels normal. Urine no albumen. The next day 
the neuritis had greatly increased. The swelling was greater, the veins 
had become tortuous, but not distended. The pupils were smaller, and 
the left now dilated slightly under the influence of light. During the 
next few days the neuritis continued considerable, increasing a little. 
The pain in the head and eyes became intense, and needed frequent 
hypodermic injections of morphia. Slight oedema of the left eyelid was 
noted. Mercury had been given, and in three or four days the gums 
became affected and the pains lessened. The temperature varied 
between 100 and 101*5. For a day or two there was slight weakness in 
the external rectus. A few days later the papilla became paler, and the 
swelling less. Some vision returned. The temperature lessened, and 
by December 6 did not reach 100 even at night. The papilla was then 
not more swollen than when first seen, but the white streaks in the 
retina had increased and broken up into granular dots. Now, however, 
the sight of the right eye began to fail, and in a day or two V. = ^^. 
The fundus was normal. After this date there was gradual improvement. 
The neuritis in the left eye subsided, leaving a white atrophied disc 
with small arteries. The white dote on the retina gradually disappeared. 
Vision improved, but only up to the point of counting fingers. Slight 
action of the pupil returned. In the right eye also some improvement 
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took plaoc, so that ehe became able to r< 
never rej-ained its former acuity. 

KmiMUis. — The case affords a p)od illustration of retro-ocular du 
to the nerve with a deaecnding inflammation reaching (he papiQi. 
nature was obauure, the therapeutic effect being the only (crmuiil ' 
diagnoMs oF Bjphilitie miaehief. The failure of sight of the nfbl 
was prohably due to nn extension of the " tag end " of the influ 
tion to the right nerve, perlwp* by an ascent to the chiosma. 

Case 59. — Failure <jf tighl, with eoncenlrie limitation nf fithi* 
an injur;/ to (he head in a railumy ami/lent : conff^ttion of rlitn. 

A mrui, about forty-tive ruara uf age, was sent to me in Uaj, 187 
r>f. Tempest Anderson, of York. He was perfectly well onti 
December 11. 1^78, a railway carriage in which he wms trsTi 
was overturned in an acoident. lie found himself Ij'i&g VB 
railway, having strack his left temple. Five or six dars afta 
acvident he found some intolerance of lifiht, and this traa follow* 
gradual failure of sigbt. Ue had no other nervous sy^nptonta. Y 
Hcen vision was R. (, L. ^. The only change in refractiou waa 
slight Bstigmatiam. The ri)i;bt field was normal, or aearlr ao, b 
inner aide and above, but was greatly limited to the outer aid* 
below, uot extending more than half way from the fixutiun point b 
normal boundary. In the left eye the field was still more restrii 
being reduoed to a very small area above and to the inner side il 
fixation point. Coloura were recognised aeeurately with the right 
with the loft he could reougniae blue and red, but not green or yel 
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ind edges slightly blurred, but no nwelliiii? or alteriitiiin of the v 
The patient was wen once only, and hia subsequent hisloiy ia n nfciin 

Case 60. — Atrophy of right optic diec tinct tntaU-pox. at ttcelve 
left mith tymptomt of ataxy ; field for white normal ; for red rettriei 

for green hit. 

AbelD., aged fifty. No history of syphilis. Small-pox at twelve, : 
ever since the right eye had been almost blind. For six years the ai 
of the left eye had been gradually failing. He was not aware of t 
affection of the legs. No pains in them at any time. 

When aeen, October, 1880, he could walk well, but with feet bare i 
together he could scaroely stand. The knee-jerk was quite absent 
the left side, but on the right an extremely slight jerk could be obtait; 
under favourable conditions. On the solca there was some brpi 
a^stheaia to pain; the only defect of sensibility was a alight loss 1 
pain and heat on the inner side of each leg. Sexual power had be 
lost for some months. 

Eyei. — Pupils small; act neither to arcommodntion nor to light, nor 
stimulation of the skin. Power of accommodation seems very limited, 
not lost. Both discs grey, sharp-edged, the right paler than the lei 
vessels a little narrowed, especially iu the left eye. V., R. can scarce 
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diBcem light, L. ^. No limitation of the field except apparently 
in the lower and inner part — ^possibly due to nose. Colour- vision: Tested 
with Holmgren^s wools, he matched the pale green with a grey, a pink, 
and a bright green. Neyertheless, he recognized every red as such, but 
failed to recognize any green. The field for red could be ascertained; it 
was limited in all directions, being reduced to a small area around the 
fixing point. No field for green could be ascertained. The perception 
of yellow and blue appeared to be normal. 
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TttE (iphthalniaB<<apifi UlustTations oonlained in the toUawioft pliMi 
from drnwinfTfl of the erevt imag¥, with the eioeption of PI, I. R( 
3, & 5; PI. Tl. Fis. 1, sad PI. KII. Fig. 2. which mc of the to*l 
image. In tome of the other figures, however, the drnwin^, kltlii 
of the ereot linage and made od h lar^ «cale, have been redtu* 
the photogTHphi:^ reproduetion nearly to the dineaHions of tbe inw 

PLATE T. 

Ki08. 1 4 ■l.^Siniplf cpngi'ati'in of lh<i oplir di»e in a «««« •r^Mri 
inftening in right cvrebral hfititphtrr, rauting left hrmytlfffim. J| 
iipUe (Uiejitt week* afUr ontei. (Cue 25, p. 302.) 

Fie. 1 repreienU the dine at xren by (A# indirret method uf rxamtimmk 

The tint is nenrlj that of the adjacent fundus, aud is unifonnlj i 
tribnted over the disc. The edge ia dimly seen u a pal^ xane, n 
distinct on the right (temponkl] side. The vems are larite, eiqiean 
one which passes apparently upwards (really downwards). Strn 
unaJl vessels paasinj^ from the disc are unduly visible. 

Fio. 2. — The tame disc at teen 6y Ihe direct method (u/rr^JU imi 
— reduced. The uniform red tint is as conspicnous as by the indil 
method. The eolerotic ring- is visible on the left (temporal) aid«, 1 
nowhere else is the boundary of the disc recopniaaWe. The tftr^ge i 
of the veinx is very conspicuous, and there is white tisane abont i 
vessels, arteries especially, in the eentre of the disc, very ronspicai 
■gainst the red Burfuoe. 

The left disc presented nearly, but not qnite, the same appearan 
and aft«r a few weeks its congestion lessened much more than that 
the right. 

Fioa. 3 & i.~^Commeiieiiig optic neuritis ; " longetlion \rtth irdema , 
probable cerebral lyphilonui. Lrft et/e. 

The patient, aged tweal)*-fi\-B, bad had a hard chancre at twea^ 
sabeeqnently cranial nodes; an attack of right hemiplegia at twent" 
three, and headache and oonvulsions for six months. Right optic lU 
full coloured, but otherwise nonnsl. The appenranpc of the left 
shown in Ihe figures. 
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P^iG. 3. — Appearance on an indirect examination. The edge of the 
disc is fairly distinct, but its surface is uniformly red — a deeper and 
more carmine red than the adjacent choroid. Around it is a pale halo, 
and this can be traced upwards and downwards along the course of the 
larger vessels, in the situation in which the nerve fibres are most 
numerous, llie retinal vessels are of nearly normal size, clear to their 
emergence in the middle of the disc. (The arteries in the figure are 
rather too small.) 

Fig. 4. — Appearance of the same disc on examination by the direct 
method {reduced). The edge of the disc can nowhere be seen ; the pale 
halo is seen as a striated, reddish- grey, slightly prominent opacity, 
completely veiling all behind it. The increased redness in the centre is 
the only indication of the position of the optic disc. The opacity ceases 
abruptly, except above and below, where a fine striation accompanies 
the vessels — the pale reflection recognized in the inverted image. The 
veins are a little larger than normal ; they curve down the sides of the 
swelling, but the prominence being slight, the change of plane causes 
only a slight diminution of the central reflection. The edge of the 
swelling is steepest on the temporal side (to the right), and there a small 
vein forms a conspicuous curve down the side. 

Vision jj. Field and colour- vision normal. 

Figs. 5 & 6. — Optic neuritis. Right optic disc of a patient suffering 
prohahlyfrom a cerebral tumour y catuing JUs beginning in the right side 
of the face, (Case 8, p. 277.) 

Fig. 5 represents the papilla as seen by the indirect method. The 
outlines of the disc cannot be seen ; its position is occupied by a roundish 
prominent swelling, the centre of which is red, the outer part pale, and 
the sloping side greyish. The veins present conspicuous curves as they 
course down the sides of the swelling. They cannot be traced to the 
middle of the swelling, their terminations being concealed in the red 
centre. The arteries cannot be recognized on the swelling, being visible 
only beyond its edge, where they have a normal course. (In the figure 
they are rather too narrow.) 

Fig. 6. — The same disc as seen by the direct method of eramination 
{reduced). Its prominence is less conspicuous, but is indicated by the 
curves of the veins, and so great was it that, although the fundus was 
distinct without a correcting lens, the top of the swelling could only be 
seen with + 2 diop. The centre is red, and presents a fine stippling ; 
the outer part reddish-grey, striated. The veins are larger than normal, 
and being numerous, are no doubt considerably enlarged. Over the 
prominence of the swelling their reflection is bright, but it is lost, and 
the vessels appear dark, as they pass down the sides of the swelling. 
Beyond its edge several of them are partially concealed as they dip into 
the substance of the retina before assuming a normal course upon the 
fundus. Towards the slightly-depressed centre they are lost in the 
tissue, some, as the lower veins, gradually, others suddenly after a 
slight curve, in which their central reflection is again lost. One or two 
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arteries cm be traced over the outer part of the twelliiig, and pn 
there a brif^ht reflection. Others are concealed completolj bj 
tissue, and only appear beyond iU edge. Near the centre of the di 
a small oval white spot. On the right (temporal or macular) aide d 
disc the red of the choroid is varied by a series of paler lines, most \ 
concentric to and adjacent to the edge of the swelling. They depea 
the folds into which the retina (perhaps only its nuclear lajm 
thrown, in consequence of its displacement from the edge of the dM 
—partial detachment. (Compare PL VII. 1 and PL XV. 1.) Visia 
but considerable concentric limitation of the field. 

PLATE II. 

Fio. 1. — Sttbsidhtf^ neuritis ; commeficing eomecutive atrophy, 1 
a case of local chronic meninffitisy with changes {induration, ^.) m 
subjacent conrolutimi, proltahly syphilitic. Left eye. (Case 2, p. 

The position of the disc is occupied by a pale swelling with 
edges* and depressed centre, in which a little of the redness still 
The area of the swelling is considerably larger than the diac, aik 
prominence is considerable, as is shown by the curves formed by 
veins as they coufhc doynx its sides. Several are slightly oonoei 
beyond the edge of the swelling. The arteries have an almost strai 
course. Both veins and arteries are a little more concealed at the oen 
The veins, on the fundus especially, are distinctly smaller than t 
were in an early stage. The small vessels are also much mwmI 
many ha^^ng diwippearcd, and others can only be traced as fine lii 
Vision 0. 

Fui. 2. — Xt'un'ffs suhsidituj irmjuUirhf^ clearing from thv upf*er I 
of thv disc be fort' the lowtr^ in a case of si/phih'tic discast nf the hri 
I Aft eye. 

The lowor half of the disc is coiiooiilod by a grcj-ish-refl. stria 
swelling, of niodcrat*.' promini'iice. Tin* veins curve over it. An art4 
is partially conrraU'd by it. The u])]ut i)orti«)n of the disc— rather m< 
than half -is clear, but has a '* fillc<l-in'* look, being ocounwl by n 
tissue of a pale grey tint. A large vein has a iK-culiar course, eurvi 
rounrl the upper edge of the dis(». Tlir arteries are ])artially foncra] 
by tlie new tissue ; tliey ajjpear narrow and indistinct, nnrl ho 
these and the vein are lM»rdered hy wliittr tissue. Similar whi 
tissin' marks the position of several small v«>srls, which can scan-i'lv 
distinguished. 

I'Hi. 3. — (ircif iitvophy (if ifptiv mrrt, jtrfhtih/}/ frum jmst-orhit 
pn ssurr im th*- )t*rn tnitik. Ltft cy*-. (Case .'U, j>. 312.} 

The disc prrsi-nts an iron grey tint, trnniish in daylight, \inifor 
in the outer part, but mottled at the b«ittom «»i' the ci^ntral cup, gr^ 
tiake-like spots })eing separated by the wliitr trahecuhe of the lamii 
i-rihrosa. The central cup i»* deep and wide. Thr sclerotic ring 
\ i-«ili]i' in :tImost thr wliolr rircninhiriici ot thi .\\^r. \'\\v \. •«*.»*» 
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prosout no reduction in size. They are distinct to their emergence. 
The veins join to form a trunk, which can be seen dimly as it 
])asses down into the substance of the nerve in the central cup. Along 
one artery, which passes downwards and crosses two veins, white lines, 
indicating the position of the wall of the vessel, are distinct against the 
darker veins. Vision 0. 

Vm. 4. — Atrophy of optic disc^ of six years' duration ^ secondary to 
/in'ssitre on optic romniissure after previous sliyht damaye by neuritis, 
Riyht eye, (Case (>, p. 273.) 

To indirect examination the disc appeared white, but on direct 
examination it is everywhere of a faint greeniah-grey tint, strongly 
marked at the bottom of the central depression. The veins and arteries 
are of nearly normal size. The edge of the disc is a little irregular in 
shape, and the appearance of irregularity is increased by a narrow 
zone of atrophy of the choroid on the temporal (left) side, within 
which pigment is accumulated in a narrow line at the edge of the 
disc. This is probably a relic of the attack of neuritis, and so also 
is the appearance of white lines along the lower vein ; the latter was 
much more conspicuous soon after the neuritis subsided. The disc 
has a *' filled-in*' look, the excavation being slighter than in the case 
of simple atrophy shown in Figs. 3 & 6, the lamina cribrosa being 
visible. Vision 0. 

Fro. 5. — Atrophy of the left optic nerve in a case of cerebral disease^ 
causing left hemiplegia^ amaurosis of left eye, and loss of the left half 
of the field of vision in the right eye, (Case 30, p. 311.) 

The disc appeared white and sharp-edged to the indirect method, but 
by the direct method is pale grey. The tint is pale and uniform in 
the outer part, and in the centre there is a deeper grey mottling 
within the lamina cribrosa. The edge is clear and sharp all round. 
On the temporal side (to the right) is a little accumulation of pigment. 
The veins and arteries are of normal size, and can be traced to the 
Ijottom o{ the large central cup. A small vessel passes on to the diso 
from the choroid, and thence on to the retina. Vision 0. 

Fig. 6. — Atrophy of the optic nerves of three years* duration in a 
patient presenting slight spinal symptoms [rheumatic pains in legs^ 
darting pains in back, satyriasis, and excessive knee-jerk). Right 
eye. 

The optic disc is sharp-edged, the sclerotic ring conspicuous on the 
temporal side, and beyond it a little pigment-accumulation. The nasal 
half of the disc (to tlie right) is a soft uniform grey ; the temporal half 
to the left is darker grey, mottled. The excavation is large, and at the 
l)ottom the lamina cribrosa is visible. Vision — quantitative perception 
of lijrht only. Roth discs similar. 
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Fio. 5. -^Appearance ten dayn after the injurt/. A pale red, striated 
opacity conceals the whole disc, the edge being nowhere visible ; promi- 
nence slight but distinct. The central cup is not quite obliterated ; its 
white reflection is visible at the bottom of the central depression. Veins 
of normal size ; the upper branches, where the swelling is greatest, lose 
their reflection at the edge. Arteries of normal course. Vision: no 
evidence of impairment. 

Fig. 6. — The same disc a month later y presenting normal characters. 
Edge clear and fairly sharp ; sclerotic ring visible on nasal side (to the 
right.) Central pit clear and apparently normal ; steep on the temporal 
(left), sloping on the temporal side. The edge of the disc is seen by its 
relation to the vessels to be considerably within the limits of the swelling 
shown in the preceding figure. The vessels have a normal course. 
Vision normal. 



PLATE IV. 



Fi08. 1 & 2.— Optic neuritis in a case of probable syphiloma of brain, 
nnd di^c afUr recovery. Bight eye. (Case 7, p. 276.) 

Fio. 1. — Inflamed papilla. Disc concealed by a prominent, red, striated 
swelling about twice the normal diameter of the disc. A slight central 
depression can be seen. The veins, not larger than normal, appear dark 
as they pass down the sides of the swelling. A white patch lies across 
and conceals one which passes downwards. On the lower part of the 
swelling is a small hemorrhage. Vision : No. 1 Jiiger at six inches with 
a little difficulty. 

Fio. 2. — The same disc three months later, presenting very little 
trace of the preceding inflammation. Outline quite clear and sharp ; 
sclerotic ring distinct ; no disturbance of adjacent choroid. Central cup 
small but not apparently ** filled-in," as the veins can be traced down its 
sides to their junction at the bottom. Some of the arteries on the disc 
are accompanied by white lines, especially one which curves downwards. 
A comparison of the vessels with that in the last figure will show how 
much they were altered in their course by the swelling. (A vein which 
passes upwards and to the left has by an error been drawn as an 
artery.) 

Fl08. 3 & 4. — Optic neuritis from cerebral syphiloma, and same disc 
after the subsidence of the neuritis, (Case 9, p. 278.) 

Fio. 3. — Inflamed papilla. — Disc concealed under a sn'elling of 
moderate prominence, and about twice the diameter of the normal disc, 
concealing the veins and arteries. Colour red, and finely punctate in 
the centre ; greyish-red and striated on the peripheral portions of the 
swelling. The central reflection of the veins is lost as they slope down 
the aides of the swelling. Veins a little larger than normal ; arteries 
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Fios, 1 & •l.—Oidk neilritit [rtpM and left fyrt) in cerebral lanwui: 
The patieut (in tho Nutinnd Hospital for the Parvlysed and Epileptic 
« of Dr. Hnghlings-JookKon), waa d man agod tiiirty-five, 
tffering from Icft-sidod oonvnlrionB. beginning with a tiNUnl and 
tditory aorn. [referred to the left ear), and from left hemiopia of holh 
Subnoquently coarse tremor cnme on in the left arm, with weak- 
nciis, which gradually' increased to complete left hemiplegia. The 
symptoms were found to be due t<i a tumour of the right hemisphere. 
in the parietal and tempero- sphenoidal lobes, extending inwards. 
Fig. I. — Ltjl diic. Inner half veUed beneath a reddish striated 
illing of slight prominence, sufBcicnt to alter a little the oourae of the 
I, and pBrtiaUy conoeal the arteries. The uul«r hnlf in mueh less 
ind its outline can he seen, but is soft. A flame-shaped hemorrhage 
9 the edge, having one extremity adjacent to a smnU rein. 
\ another small extravasation near an artery on the lower 
■ansTgin. Vision normal, except for the hemiopia. 

i'lo. 2. — Sight diar presenting a aimilar appearance ; the inner half 
concealed, tie outer visible, but not clear. No extravasation. 

During about six months that the patient remained under observation 
not the slightest change could be seen in the discs except tlie disappear- 
ance of the hemorrhages. A year and a half later, two years after the 
drawings were made, vision had entirely failed. The inner halves of 
the discs were still concealed nnder a reddish striation, but the outer 
halves had become grey, without any redneHs. 

teYlO. 3. — Optic neiirilii in a cate of cerebral syjihUHic diteale, tauiing 
t-aidedmealmeit and coiwuUiont beginning in the hand. L^ eyt. 
Disc oompletely concealed on nasal side (to the left) while on temporal 
le (to the right) the position of the edge can jurt be detected. Swelling 
moderate, altering the course of the veins, which can. however, bo 
traced up to their emergence in the centre. The curve they present at 
the edge of the swelling ia gentle, bnt their central reflection is lost 
there. The more abrupt backward curve presented, just beyond the edge 
of the disc, by a vein which passes directly downwards, is apparently 
determined by the position of an artery which crosses it, and which a 
little above this point, in crossing it again, haa again depressed it. A 
mull vein which passes upwards and to the left (in the figure) ia 
concealed for some distance by the striated opacity. On the upper edge 
of the swelling is a small hivraoiThace. Keuritis liUalcruI. Vision J, 
Colour- vision normal. 



Kie. i.— O/itir neuritis <n terebial tumour, proimbfy I 
eiiuting left hemiplegia uml hemiopia. Left ey^. (Cnee 11, p. 1 
The t<>mporal part of the disc (to the right in the fif^ure) » < 
outlioe being quite distinct. EUaewhere the mai^in of the disc i»a 
bf a (reddish) striated opacit;y, of slight prominence. The reinaa 
and thosB which pass downwards curve a little over the ed^ 
swelling, while one, whieh pusses npwards and does not corre 
ueaJcd at thi' edge. A araall striated hiemurrhnge lies over a 
ubove, the strlation being in the direction of the nerve 6bn 
course of the artery is not clianged. Below is a still smaller axi 
tiou iipuu u, minute branch of a vein. Vision : Xo. 10 Jiger 
foot ; hemiopio ; ull ©olour-viBion lost. Both eyes similar. The 
improved under treatment, the diaappeeronce of tlie neuritis b> 
first sign of the improvement. In a few weeks the aspect of t 
became perfectly normal, and has eoutinued so now for five ytaai 
Fig. a. — Optie nevrilit ia ctrtbral tumour. Olio-sanxtma, ^I 
from the membranes, and compressing, without invading, the rif 
of the ponE tuid right hemisphere of the cerebellum, causing righ 
convulsions beginning in the hand, and afterwards left-sided 
beginning in the face ; weakness and coarse tremor in the right 
deafness in the right ear, and trophic changes in the right eye. 

The drawing was made as the neuritis was beginning to si 
Diso concealed beneath a considerable swelling, red and striated. 
large (beginning to lessen in aiie), curve over the edge of the sw 
One which passes down cannot be traced beyond the edg*, v. 
apparently disHppt-ai'9, (Even when the neuritis had subsided slill 
its further course could not be detected.) Arteries small, net men 
one half the size of the veins. Vision 0. 

Fig. G. — Nevritia in cfrtbral tumour. Right tyt, (Case 12, p. 1 
The neuritis was in course of subsidence. Swelling considerable, 
pletely concealing the disc, pale but still reddish, darker aroun 
margin. The veins form conspicuous curves at the edge of the sw* 
one above forming a double curve in consequence of passing benet 
artery just within the edge of the swelling. All the veins are com 
for a short distance beyond the edge, and then resume a normal i 
upon the retina. Villon : reads No. 12 Jager at a foot. The at 
subsided into consecutive atrophv. sight graduaUy failing until 
was completely and permanently lost. 
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PLATK VI. 

Fig. i, — Intense optic neuritis f with retinal hceinorrhayeSy in a case oj 
ctrehral tumour. Right eye. (Case 13, p. 284.) 

The region of the optic disc is occupied by a large swelling, in width 
about four times the diameter of the disc. It is irregular in outline, 
with very steep sides, and is bounded in every direction by extravasa- 
tions. Some of these are more or less striated, others have a sharp 
convex edge, due to their position in the over-hanging edge of the 
swelling. The surface of the prominence is about the same tint as the 
fundus. The vessels are concealed in the substance of the swelling, 
except one or two, the position of which is dimly seen. Most of them 
appear first beyond its edge, and are then of about normal size, but at 
first they form conspicuous curves, the deeper portions of which are 
concealed. They then assume a nearly normal course. The arteries are 
narrow, some being scarcely visible. Numerous haemorrhages, small and 
striated, are scattered over the retina in the posterior half of the eyeball, 
except on the temporal side (to the left). In this direction the swelling 
reaches almost to the position of the macula lutea, in the neighbourhood 
of which are many minute white dots adjacent to the edge of the 
swelling. Vision 0. 

Fig. 2. — Optic neuritis in a case of old fractures of the skull; inflam- 
matory growths beneath them ; at the base the results of previous menin- 
gitis. (Case 4, p. 270.) 

The position of the disc could be recognized by the indirect method of 
examination, but the edge was softened. The area of the disc was 
bright red, and beyond the edge was a pale halo. In the upright image 
the edge is completely concealed under a greyish-red swelling, of nearly 
three times the diameter of the disc, striated. Upon it are many white 
spots and lines (due to granule corpuscles, &c.), some of which correspond 
to the course of the arteries. One, above, is surrounded by a narrow 
zone of haemorrhage. The vessels are concealed in the middle of the 
swelling ; the veins more completely than some of the arteries. The 
course of the veins is very tortuous. Vision y^j. (The microscopical 
appearances are shown in PI. XVI. Figs. 1 — 4.) 

Fig. 3. — Neuritis subsiding into atrophy ; slight retinal changes ; 
tubercle of cerebellum. Left eye. (Case 19, p. 294.) 

The disc is invisible beneath a pale, almost white swelling, depressed 
in the centre. Over this the veins curve. After sloping down its sides, 
they are concealed by the adjacent opacity of the retina for a short 
distance. One artery, which passes downwards, is vij^iblc on the surface 



PI.ATK VII. 

Vkb. 1 & 2. — Vnilatrriil ojitk luuritii/ pruliaUff etrthral lypliiloma. 
(C«« n, p. 282.) 

t'lo. 1. — Le/t oiHic diK wmcealed bj a sweUliiK— ruldiali, stniilHl. 
depressed in tho wnlre. The veins, a little \nTger than nonnal, iiurvc 
uver it. and some ore ccncealed bejond the edge. In the efnlral 
depreBWon tho veins pnKs behind the arteries and are unduly cuu- 
ceaied by the »wollen tissue. The artery which pawes upwards is 
tisihle ihrouffhcmt ; thow ivhioh puss downwards are distinct dt their 
emetgeaK in the deprcsMPil centre, hut are ronceali'd by tlic awelling, lo 
reappear at ita edge. No bamorrhttKea. Just beyond the n\^ of the 
papilla is a aeries of pale cuncentric lines parallel to the edge, due to the 
folds in the diiplaced retina ; they are limited above and below by b 
amall vein. Vision, counts finders only. 

Fie. 2.— Right optic di»r. preBenting normal eharaeleiii. A sutall 
deposit of pigment lies serosa a vein. 

FlQS. 3 & i.— Vtry i:-hrtmit optic marilis, in a raig of rpHeptoiU coa- 
vuliioni. (Case 23, p, E90.) 

Flo. 3. — Lr/t diiK. Outline obscured by neuritie aweUini^ of slight 
prominence ; the centre stippled red, tbe periphery only slightly lighter 
in tint than the fundus. Veins, of nearly normal size, concealed in 
centre by wliitish tissue, which acoompanles the larger trunks of both 
arteries and veins for a short distance. The doable cootour of the veins 
is lost on the sides of the swellini;. Vision ; No. 2 JaRer, spells No. 1. 
Appeanncex unchanged during four months' obaervntion. 

Fro. 4. — Tht some din; two yrara laltr. All Kwelling in now gone. 
The ontline is clear on the oater (temporal), indistinct on the inner 
(nasal) aide. Veins large ; at their junction in the disc they are even 
more concealed than before, and the white tissue about them is still 
very conspicuous, \'i»icn, same. 

Fm. &.— Optic niurilii in ai.amia. (Case 44. p. :t2H.) 
The outline of the disc it lost under a pale, rcddiah-grcy swellinK. uf 
slight prominence, a little larger than the disc. Tlie veins, of normal 
size, lose their reflection aa they curve down the nidea of the swelling, 
and some are obscured beyond its edge ss they dip into the Hubstonce of 
the retina. Some of the arteries are concealed; other* distinguialiable 
with diSicuity. There is a small white ajwt near the centre of tho 
swelling. Vision (uncorrected) J. 

Flo, S.—Optie iieuritia in u ciiie o/ /«i<( poiiouing, with anbrnl 
ii/mplcm: (Case 2B, p, 307.) 

The disc is concealed by a swelling of moderate prumiueuee, bordcreii 
by a fringe of striated htemorrhage, and of a colour nearly that of the 
fundus. Veins a little Inrger than normal. Arteries conceHled by the 
■welling, and moat of Ihera very uurruw i-n the rcliu.1. 



MKDICAl. lll'IITn,ll.MCM(.iItrY. 



PI.ATK V'lll. 

I'loti. 1 & 2. — Inteiue ntttro-retiuiiis, prohabtjf idiepaiJkie, ii 
girl, having change* timiduting aibuminurit: rrtinifU. (Ca«e S9, p-Ml^ 

Fio. \.— Right /undut oculi during ilie height of IJke Hmr&u. flk 
papilla proBents a very lai^ pale red Bvelling, five time* Um b 
imd hU times the vertical diameter of the diso. The periphtnl p 
ale paler than the central. Its sides are steep, and mark^ bj ■ 
Htriat«d hitMnurrhat^s. Even the tortuouB veins are alin 
concealed b^ the Bwelling, the highest parts of their carvea alMw b< 
aoen. At the edge all reapppfir, are greatly disteniled, umI form Mk- 
R|iicuoua curves, most of them, hting again l'>st for a. abort space ■■ tki 
retina. The ni'teries are all concealed. Many eztr«va«aticiiig friii^tb 
Bwelling. The largest lies over a vein which passes downwards: it if 
striated, and has a paler centre. The pule edgv of the swelliag ii 
irregular, presenting several projections, and beyond it arc many pdl 
sputa in the retina. The swolling on the temporal (left) aide rcMclMCM 
fiu* as the macula, and juat bevond it ia a group of whit«, roi-^bMf^ 
spots, arranged in a fan-like manner, and evidently situated on At 
temporal side of the macula. There arc a few small hiciiiorrhages \mt 
and there in the fundus beyond the limits of the swelling. Viaioa : K(l 
19 JiiKer ; considerable limitation of field, especially upwards aal 
inwards. I,osa of colour-vision except for red. 

Fio. -l.—Tht lame/uiidia U,ree mmithi o/li^ward). All the swvUiif 
has disappeared. The disc is clear, but has a "filled-in" look, IW 
vessels being partly concealed at their emergence. Both arteries aad 
veins ore very narrow. The eitravasations have disappeared : ihc wKita 
spots in the retina persist, but have a more granular aspt>cl. SoMS 
extend along the vessek, and one or two have an irregular littear eonm 
as if currespondiag to the position of choroidal vessels. Many whit* 
areas lie in the part of the retina anmnd the disc vhioh wxa fnnaetb 
occupied by the swelling. Tlic fan-like group of spots, adjacent to tte 
macula, has become still more conspicuous, and others appear odjaocM 
to them, and of similar arrangement ', so that the aspect of albuminorlt 
change is very closely cimulated. Vision : quantilalive pcrcepttca «l 
light only. 
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PLATK IX. 

1. — StKinorrhayi! on optic rliec in a cane of renal dueate, 
arterial diteaae. and aeutr ctrtbral letion. Right eye. 

The optio disc is otherwiee nDrmal ; the mitral cup distinct, nsiruw 
but deep ; the arti^riea and veins of normal size. On the temporal side of 
the disc ia a small extravasation, striated, extending on the retina about 
a (Use's breadth. It has apparently arisen fninj the rupture of u small 
vessel, whieh ean be traced tu, but not bejand, the hieniorrhage. It had 
given rise to no symptoms. 

Flo. 2. — Xeuritii albuminurica. Right optic dine of a man tuffertng 
fhtm chronic renal diteaae, contutsione, and mental derangement. (Case 
36, p. 318.) 

The dise presents the signs of sUgbt but distinct nenritis. Its outline 
can be nowhere seen ; there is slight swelling ; the tint of the papilla is 
red, and the rednefis is striuttd. Many small vessels radiate from it on 
to the retina— more than is common in nturitis. The veins are rather 
inrge. The arteries are very narrow — not more than one half the diameter 
of the veins. One small hieraorrllHgo exists on the temporal (left) «ige 
of the disc. On the surface of the papilla ore several white spots, 
irrogiilnr in shape. One is situated over an artery, another near the 
middle of the dimi, nud one near the lower edge. One small soft whitish 
■pot mn lie seen on the retina near a vessel above the disc, but this is 
the only trace of retinal aSeotion. (There were no spots near the macula 
lute*.) Vision: 'So. \i Jager. 

Fio. Z.—AlhumiHuric neuritii in a nuiii mffering from chronic 
renal diteate [granular kiilney), interne headache, and mho died thortli/ 
aflfrwardt of unxmia. Right tj/e. [Case 37, p, 318.) 

The disc is coneealed by a considerable greyish-red swelling, stippled 
and atrintol. The veins are concealed at their point of emergence, eurvo 
over the prominence, and are again eoneealed at its edge. Beyond, they 
have a normal course and size upon the retina. The arteries, where 
visible upon the papilla, are a little below the normal sixe ; but, beyond, 
upon the retina, they are much wnalkr than normal, some being scarcely 
visible as mere lines, and two cannot be detected beyond the edge of the 
papilla. There are a few very minute shining white spots upon the 
centre of the swelling ; between it and the macula are several white 
flecks, and close to the macida a few radiating dots and lines ore 
arranged in a fan-like form. Vision : reads No. 6 Jiger. 

Yia, i.-^Sabiiding albuminuric neunlia, The fundus of a patient 
tuffertng from chronic Brig/ifi diteate [prohabli/ granular kidTtey), idth 
apulte of ten/ high ten»ion. 

The papilla is slightly prominent, greyish- white, the edges of the disc 
being concealed by it. The veins are narrow and the arteries extremely 
small, recognizable only in narrow lines. One or two small extravasa- 
tions are seen near the disc, and farther oft are several small oolleGtiona 
of pigment, probably the remains of former eslrarasations. 
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nE<r.RlPTTON OF PT.ATKS. 'M'O 



PLATK XI. 

Fio. I. — Hethuil chatu/vs in a case of progressive pernicious a namia, 
Hight eye. (Case 4r>, p. .330.) 

The general tint of the fundus is paler than normal. The disc is clear 
and the vessels distinct almoHt to their origin in the centre. The veins 
arc very hroad and pale, scarcely darker than the arteries. Their central 
reflection is broad and indistinct. The arteries are rather narrower than 
normal, and very narrow in proi)ortion to the veins. A larpe number of 
striated ha>morrhages lie around the papilla. Many of these are adjacent 
to vessels, in front of or beside them, but the course of the vensels is not 
disturbed. Some white spots are seen, most of which are adjacent to 
extravasations, one or two beinj^ sun-ounded by a halo of haemorrhage. 
One large white spot above the disc has an irregular extravasation 
below it, but only a few small spots of blood above it. 

Fig. 2. — Ret inn f changes in leucocythamin, liipht eye, (Case 46, 
p. 331.) 

The optic disc is clear. The (H)urse of the vessels is normal. The 
retinal veins are verj"^ ])road — at least twice their normal width. Their 
central reflection is in some veins narrow and indistinct, in others it 
is broad. The disproiwrtion in size between the arteries and veins is 
thus very great. The veins are exceedingly pale, scarcely darker 
than the arteries. An annular zone of haemorrhage surrounds the 
macula lutea, broader on the temporal than on the nasal side. On the 
latter, adjacent to it, the retina presents a grey reflection. Between this 
and the disc is a striated haemorrhage, in which are one or two white 
spots. On the outer side of the annular extravasation is a small, 
soft, white spot surrounded by a halo of hspmorrhtige. The extravasa- 
tion had caused a corresponding central defect in the field of Wsion. 
(Subsequently the veins became still larger and more tortuous as in 
Fig. 1, p. 11.) 



MBt)tf*AT. ntnrm \j.' v n *cn rt. 



FlO, 1. — Jltlinal fJtanget (ptrwnteular diteaat, at 
COM of chronic renai disease. Sight eye, (Case 42, | 

The outline of tbe optic disc can be seen on Uir nai 
IB not very distinct, Its tcmpoml portion is concealed 
which extends on the adjacent retina towarda the nisfula lalu 
the lattCT are n few minute white Bpota, Several mnnll rxi 
are seen: one, rounded in form, near the macnla. and »[><■ 
which extends for a. Inng: dintnnee along the eonrae of » - 
wider at parts than at others, and in one pls(« intorrut't < < 
extends, es a lineur extravasation, along the course of a 
passes directly downwards. Three arteries whifh pass n|>it .< 
a peculiar appearance, being concealed more or le«« coinpl>-1' 
hands, corresponding in width to the vessels. Our, u '. 
upwards oud to the ri(i;ht (in the drawing) is mnakod for a . -. 
distance hy eueh a hand, which ceases suddenly, and. Wf'ir-. iv \-tbi<- 
nation, presents two interruptions. The vessel Iieyi.uil tliis shtath, anJ 
in the interruptions, is seen to present perfectly iionunl rKmiu-trfv 
Another artery, which passes upwards and to the left, is im. at H 
origin, hut just beyond the edge of the disc is coneonlM bf a «U 
band. It pursues a somewhat wavy course, the lower parta <f 1 
onrves being indixtinct. Like the other, the bond ^'iida ahraptlVi^ 
the vessel beyond presents a normal appenranee. Another arteiy, i 
arises in the disc from that last described, presirnls a rimilar ^ 
sheath from its coromencement to its disappearance behind ■ 
It emerges some distance beyond, free. A vein passing apwanla n 
peculiar ccrkaerew-like curves. The vein which passas downw 
invisible fur a short distance, beyond the extravaaation just A 
together with its accompanying artery. The arteries are, for 11 
part, otherwise normal, but one, which passes directly doVBWi 
presents, some distance from the disc, several— at loaat four— " 
dUatations, evidently minute aneiurisms. The cenlTal rell«iMkm | 
the vessel broadens out in these dilatations. The last utkc u f 
and appears at first night to terminate the vesHi-I, but eloBcr iiu 
reveals a narrow white band passing from it, which farther on b 
and gives origin to h branch of an artery of normal appeal 
and there in the retina are uuall collections of pigment, V'l don— w 
fingers only. 
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Fig. 2. — Embolism of the central artery of the retina, occurring 
nimultaneously with an embolism of the middle cerebral artery. Left 
eye, indirect image, (Case 47, p. 332.) 

The drawing was made about a fortnight after the occurrence of the 
embolism. The disc (previously veiled by opacity) is clear and pale (not 
quite pale enough in the figure), the peripheral part almost, but not 
quite so clear as the central cup. Its edges are sharp. The veins have 
a normal size and course. Several of them, however, disappear at the 
edge of the disc. The arteries are filiform on the disc and for some 
distance beyond. Some remain, as far as they can be seen, narrow 
(Aven to the periphery of the retina) ; others become wider at a distance 
from the disc which varies in the case of different branches. From 
the upper part of the disc a white opacity extends a short distance on to 
the retina. A similar but narrower white area extends from the lower 
part of the disc, being evidently situated behind the level of an artery ; 
it gradually widens and becomes less intense, and is continuous with 
a mottled opacity which occupies the region of the macula, and is 
the remnant of a large white area which at first occupied this region. A 
branch of an artery which courses across the upper part of this area is 
evidently dilated, and the minute branches which come from it are 
abnormally distinct. Vision 0. 

Fig. 3. — Partial embolism of the central artery of the retina. Bight 
eye, direct image, (Case 48, p. 336.) 

The disc is clear ; the central cup and sclerotic ring distinct. The 
veins are of normal course and character. One division of the central 
artery, comprising the branches which course downwards and to the 
right (in the figure), is perfectly normal. The branches of the other 
division emerge from the upper part of the disc. Of these, two which 
pass upwards and outwards (to the left) are completely obliterated, 
visible only for a short distance as white threads. Two others which 
pass upwards are very narrow, but their central reflection can just be 
distinguished. One of them is accompanied for a short distance by 
fine white lines along its sides. Both vessels, some distance from the 
disc, become wider and resume their normal appearance ; a branch of 
one which passes to the right remains filiform throughout. No changes 
visible in the neighbourhood of the macula. Vision : the field presented 
a defect corresponding to the area supplied by the obstructed vessels 
(see case, p. 336, and Fig. 3, p. 35.) 
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PLATK Xm. 

f los. 1, 2, * 3.~Tiiherch» of the ehnrofd. [Ca« 35, p, 317.) 
Pig. 1, — Potlerior ttgment of et/ebalt from a i-aae of acat« ti 
in a i^hild. Choroida) tubercles were seen with the ophthnlmoac^ie tk 
•Iny before death as whitisli spote, one, nearly aa lor^ ns the di*e, viA 
n little accmQulation of pigment near it. After death the sst«n« 
wgiuent of the ejebail was reuwved, and the retiua draim to one ndr 
(the left in the figure) ; sis niund white prominent tuberclei are n«a 
in fie choroid, thu lai^.«t nearly a miUimetre in diameter, tiie otbin 
aluiit half that size. The promiaence of each extends beyond the liniti 
of f ho white area, and was much mole conqiionous after the eve hod bna 
plaeed in spirit than when the drawinfj was made. ( x 2.) 

Flo. 2.— Section of turn of tkt tmatter of t/unt tiiiereUt. They u« 
Been to oceupy the whole thickness of the Tawulor layer of the diMoiil, 
and to be nearly double its depth, pnahinp torward« the layer of pii^niMnt- 
cpitheliutn. Over one, the epithvlium, at the plae« where the aeelioD 
passes through it, is unhrok«n. in the other tlie taberc]« ie exposed in a 
Gpoce equal to about one-half its diameter. Tht- pronitnene^ ilae to tbf 
tubercle is sceii to I* double the width of it* i"ij>o*td aroa. R^Iow Xif 
choroid the deeper layers of the selerotic are shown with flatli'Oed pig- 
ment cells in the porlioii nei:t to the choroid. (X ;J').) 

i'lB. 3. — One half of a tubcrclr. The outer purl conaiats ol ixilt 
and fibres, which pass gradually into the choroidal stroma. A Urge 
choroidal vessel is seen, in section, in the right side of tlie figure, and 
around it are some of the pigment cells of the choroid. The centra] 
part of the tuberele (to the left) is in a state of granular degenervtion, 
the constituent tissue elements being no longer recognisable. Above It 
is the pigment-epithelium, and below are the pigment cells of the deepest 
layer of the choroid adjacent to the sclerotic. (X 100.) 

Flos. 4 — 9. — Detcending neurilu in a nut of otretral tumour, (Case 
3. p. 288.) The disc is shown in an earlier stage of neuritis, PI. III. 3. 
Flo. 4. — Secti-m through the middle of the optic nrrvt entrance, 
showinft eonsidcruhic and rather steep swelling of the papilla, with a 
deep central depression. The highest part of the swellinR is, on the 
t(-mporal side (to the liRHt), opposite the edpe of the sclerotic, while on 
the nasal side (to the left) the highest part is a little beyond this point. 
The central depression is seen to extend almost to the choroidal level. 
The retinal layers are displaced outwards on each side. The course of 
the nerve fibres enn still be seen in the swolirn papilla, but niuong them 
are scattered Inrgc numbers of Iciieocyli's and iiiK-iH (>hown as hiat-k 
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dot*). They ore tspecinUy aliuDilant at the hottom of Ilie central 
depression, and are in places aggregated inta dense groups, which, near 
the surface, appeared daring lUe as white spota. The same infiltration 
□f lencocyteii oan be traced through the scleiotic ring, and down the 
optic nerve, where they are espeoiaUy abundant between, and sfparaliug, 
the fasciculi of the nerre. The retinal vesseU are seen dilated within 
the nerve, hut in the aolerotio ring they have psssed out of the plane of 
the section. The sheath of the optic nerve is not distended, but its 
walla are infiltrated with leucocytes, (x 20.) 

Fib. S. — A teclioii through the mint papilla, near the edgt. The 
central depression is not divided. Groups of leucocytes are seen to lie in 
the »nbgtaDCB and near the surface of the papilla. To the left the deep«r 
layers of the displaced retina are thrown into folds, (x 20.) 

Flo. G.—A pvrtiun of a scctivu through tlie siibitance of the time 
jiayiUa. t!mall vessels are seen distended with blood corpuscles. Two 
such vessets divided transversely in the middle, and a larger vessel 
divided longitudinally on the right, are surrounded by loucooytea. The 
nerve fibres course upwards and to the left ; they pri'sent in places slight 
varicose swellingn, and arc everywhere separated by spaces [atdema). 
Coursing at right angles to these fibres are delicate iKmnective-lissue 
(supporting) fibres, with oval nuclei Dorreaponding in direction, (x IM.) 

Fis. 7. — A portion of a hngiludiiial $eclian of the optie nerve juU 
behind the tclervtic, showing the irregular outlines of the degenerating 
nerve fibres, and the infiltration of leucocytes into, and especially 
between, the fasciculi, (x ISC) 

Flo. 8.— .4 trantverie trction n/ Ihr ntn)e about o trtitimetre brhind 
the teierotit. The surface of the nerve is divided on the left aide of the 
section. The divided nerve fibres present only an irregular granular 
appearance, the axis- cylinders being no longer demonstrable by any 
mode of staining. Leucocytes thickly infiltrate the bundles, hut ere 
less abundant in the interspaces. The sheath presents many compressed 
nuclti. (X 150.) 

Fio. 9.— A traniverte lation through Hit tumt optic ntrve, just in 
front of the optic commtMurt. The tissue on the surface of the nerve 
(to the left of the figure) contains dilated vessels and large numbers of 
leucoeyles, which are also very abundant in the inter-fascioular septa, 
and are also infiltrated into the substimre of the bundles of (Ihres. 
(X 150.) 
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PLATE XIV. 

Kios. 1 — 5. BeeHoni of «ptie dite, nervt, and traet, /rw 
optic neuHHi in tumour of tht outer ior/aet of tkt right < 
iphrrt. (Case 22, p. 2m) 

FlO. 1. — A uHiun lAroHjfA nmrlt/ lfi« midiiU of lie papiUa. 1 
BWcliing is considerable, greater gn one eido than on the other. 1 
oommcneemeiit of the retina, h displaced some diRtiujcc frnm the eilgf 
tlie choroid. The oourae of the nerve fibres can bo well seen, but unc 
imd between the bandies tie large nomberBof nuclei, shown as dot^ 
the bottom of the central dcpreatdon a large vessel is ae«s emerpi 
and. as it pastsas int« the tiMae, it becomes much nartowed, ma it ft 
oompression in the inibstanoe of the papilla {rf. neit figitr« and PL S 
4). The nerve behind the lamina cribrosa presents many nuclei, bat 
shenth is Bcaroely distended. (X 15.) 

Fio. 2. — AHolher wrfiuii nflke »ame diic, through the deepest part 
the persistent narniiv central depression. A vessel is divided ku 
tudioally, and it U teen that neither in the aolerotie ring, nor behind 
docB it present any trace of rompressian. On the light side, at i 
highciit part of the swelling, the section has divided a small portion a 
vein and url-ery, which are shown more highly magnified in the u- 
figure. (X 8.) 

Fia. 3. — A portion of the ttettm tAoten t» Fig. 2. Above (at a' 
seen the Motion of a distended vein, dose to the turfaoe. Bdow (at 
is an obliqne section through a contracted artery with thick vralls. 
the intervening space, leucocjrte-like 'oorpusoles are densely iaflltrtt 
among the nerve fibres, the course of which can b« distinguiab 
(X 150.) 

Fio. 4.— Part of a traniteru ttction through tht optic fMrt«, A 
'in incA behind the gtobe. The connective tissue trabeoube are i 
thickened, but the inner sheath of the nerve (seen on the right) oonta: 
a loT)^ number of corpuacles, and similar corpuscles are soattd 
among the nerve fibres, a little more abundantly than nonnal. 1 
nerve presented similar appearances as far back as the commisan: 

(X loO.) 

Fio. 6.— a portion of a longitudinal ucliiiii through one ojifie trad 
the mine cate. Tho corpuscles Ij ing among the nerve fibres are distinct] 
though moderately, increased in number. (X 150.) 

Fio. 6.—Fri}mlhe $ub!tftii(r of a rvolltn ditein tubertular mmingit 
Collections of leu oocyte -like corpuscles lie within a sheath which so 
rounds two vessels, one small, containing a few red blood corpuscles, t 
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other larger, presenting conspicuous fibre cells in its wall and a few 
leucocyte-like cells in its interior, (x 150.) 

Fio. 7. — Part of a section of an inflamed papilla in cerebral tumour, 
(Case 15, p. 287.) 

Transient optic neuritis had existed three months preyiously, and had 
returned shortly before death. The section is just below the surface 
of the central depression. Two vessels are seen in transverse section, 
an artery (below) and a vein (above), with their outer coats greatly 
thickened by tissue, which presents slight fibrillation. Below, a small 
vessel is seen distended with blood, and with walls similarly changed. 
The tissue around is infiltrated with corpuscles. (X 100.) 

Fios. 8, 9, & 10. — From a case o/oj4ic neuritis in tumour of the right 
frofdal lobe. (Case 16, p. 289.) 

Fio. 8. — A section of the termination of the optic nerve. The papilla 
presents considerable swelling. The retina is displaced outwards a 
considerable distance, and the nuclear layers are at first much thickened. 
Corpuscles are scattered through the substance of the swelling, and are 
aggregated into masses and along the vessels, the course of which is 
thus indicated. Through the optic nerve, behind the lamina, there are 
also numerous corpuscles, some of which are similarly collected along 
the vessels. The central vein passes through the sclerotic ring without 
exhibiting any trace of compression. The sheath of the optic nerve is 
not distended, (x 15.) 

Fio. 9. — A portion of a transverse section through the optic nerve of 
the same eye^ midway between the globe and the optic foramen. The 
corpuscles scattered tiirough the nerve fibres are rather more abundant 
than normal, and there is some degeneration in the nerve fibres. 
(X 100.) 

Fig. 10. — A transverse section of the same nerve just in front of the 
commissure. The bundles of nerve fibres are separated by much fibrous 
tissue, containing many nuclei, oval and fusiform. The fasciculi of the 
nerve are apparently being encroached on by the fibrous tissue, and in 
some an indistinct fibrillation can be seen passing through them. The 
nerve fibres are much degenerated, and corpuscles are scattered among 
them. (X 100.) 
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PLATE XV. 

YiQ, i.—Serlion through tke outer part of an in^ttud papiO^ m ■ 
e«M af dfi<:ending ne«ritU (PL XUI. 4—9, Caw 3, p. £68, PL III- 3\ 
showing the ohnngeK in the oommenremeiit of the diiiplBced ntioft. 
Above, to the right, the section is bounded for ■ short distaoee bj* tha 
hyaloid membrane, the margin being obliqoe from the shape of tha 
papillary swelling, (u) The choroidal epitheliuoi. (6) The lajer of rod* 
and cones with the elastic lamina below it. It is thrown into folds \ij 
the diiplacenient. (c) The outer nuclear layer; and (cl) the innermMlear 
layer. On the right these are fused together, apparently by ui inoPCM* 
of their nuclei, but in the middle of the iignre they are still Bep«i«tod \^ 
the outer molecular layer. («) The inner molecular layer, and [/) dw 
ganglion -cell layer, little changed. Towards the left theee layer* b««onu 
irregular, the nuclei of the inner nuclenr layer becoming seperatoi, and 
between these groups of nuclei the lentBinB of the vertieal fibre* of 
MuUer can be seen, (q) The layer of nerre fibres, thickened, and ooo- 
taining many lymphoid corpuHclee, and several vessels distended with 
blooil ; the walls of one being encrusted with lenoocytes. To the left the 
nerve Kbrcs of the lowest lui'er curve down and come in contact with ttf 
thoroid, in consequenee of the swelling of the iNipilla. determininj; ihiii 
thti displjuicaufiit ui the rotiiia. (x 1^<) 

Fios. 2 A 3.— S#e<ioni nf an OftU nerot in a aue of tubtrOe o/tkt 
eerebetium and tuberetdar meningUU; consecutive atrophi/. (Case 18, p. 
294, PI. VI. Fig. 3.) 

Fio. 2.— A atctiou throvgh the tnd of the nen>e. The papilla preMiit* 
no prominence, bnt shows evidence of old neuritig in the displacement of 
the retinal layers, and in the structure of the papilla, all the nerve fibres 
having been destroyed. Behind, in the nerve, the separation between 
. the bundles of nerve fibres can be distinguiehed, bnt the fibres an 
degenerated. The sheath of the optic nerve is greatly distended, and 
delicate trabeculte connect the two layers. A vessel is divided longitu- 
dinally, but neither within nor behind the sclerotic ring is it oona> 
pressed. Within the papilla, however, its branches are very narrow. 
(X 15.) 

FlQ. i. — A truntverie section through the lame optic ntrve near tht 
back of the arhit. The fasciculi of degenerated nerve fibres are infil- 
trated with nuclei and cells of irregular size and shape. The septa 
between the bundles are a little thickened, [x 100.) 

FlOS. A—I.—Setlion through tht optic diK and ii«rrc in a rau o/optie 
nturirit due lo fhroiiie crtrftrtdi (Cose 2", p. 30.1.) 
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FiOB. 4 £ 5 are ttctioai through the tertitinafiott o/ tht optie nerve. 
The papilU is but slightly swollen, contains, however, many nuclei, and 
has displaaed the retinal layers. In Fig, 5 a vein is divideil lungitu- 
dinally, and presents no conBtriction in or behind the solerotio ring. A 
small portion of an artery lying bcude it has been included in the sec- 
tion. In Fig. 4, one of the primary bronchea of the vein is seen to be 
much narrowed in the aubstsncc of the papilla (compare PL XIV. 1). 
There is litUc distension of the optic sheath. (X 15.) 
* Fiu. 6. — A portion of a aectiitn of the optie nerve a thert distance 
behind the ylobe. It contains a Inrge number of corpuscles within its 
fasciouli. (x 100.) 

Flo. I.^The lame optic nerve in front of the eommliture. The 
intUtration with corpuscles is gjeater than further forwards, and Ihe 
ooonecttve liesne septa are thickened and irregular, (x 100.) 

Fio. 9. — A pi/rtiua of a aftlion through an inflamed papillii in n cate 
if tubercular mtningilii. The chief change is the separation of the 
nerve fibres by round and otqI spaces (tcdema). The corpuscles of the 
nerve are unduly numerous and lie in groups, indicating the division 
into fasciculi. The position of the nuclei is apparently determined by 
the existence of a aerieH of sustentacutar fibres which have a direction at 
right angles to the nerve fibres {cf. PI. XIII, 6). (X 150.) 

Fio. y,- — Some nf iheae fibm and their nuclei more higlily magni^d. 
The fibres are swollen and some of them present knob-like projections in 
the position of the nuclei. (X 20.) 

Flo. 10, — Varicote nerve Jibrt* from tilt tame catt, {X 20.) 
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-Hixliou through the aaol/cn papilla in ii ritae of old chrotiic 
menitigiiii. with ivflammaiory groiDtht In the aiiivtxHy of tht brain, 
(Case 4, p. 270, PI. VI. 2.) 

The prominence of the papilla is oonsiderable, its sides steep, and the 
central depression large, but not extending more than half way to the 
level of the choroid. The vessels within the sclerotic ring show no sign 
of eempression. At the edge of the swelling a large vein forms two 
vertical cur%'es in the substanco of the thickened retina, the lower 
curve reaching the inner nuclear layer. The retinal layen arc dis- 
placed. On the right side the choroidal epithelium has disappeared 
in the portion from which the retina has been pushed away. On the 
left side the epithelium persists in this situation. The edge of the 
sclerotic opening is seen to be straight on the left side, and oblique on 
the right; the latter, however, is evidently due to the shape of the 
opening, and uot to any stretohing by swelling of the nerve, for the 
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« Saw !«<« ■ atnl^A «OBne, and ^ Ml eomapood toUwei^taf 

riB. 3. — Cmpiinim iii>fciii>| .^>l)r g hUm a»d grammlm fnm (It 
irfi-i I < tt> f T'"'*' ***■* <«^ l,«>rf to anrtgatimu ^ wkiA 
M* «iak v-4> tinmm m H. TI. S wrr rf«. (Glfocruir ptcpKnttM.] 

TW ■■pHilM HI* t£ tMB* *m; «ae evidentlj enmrned «itk 
■^^ rf latt; ^uav; m ■■■I'. Iw«nv. lbs ^lobidi* ml pnak* 
■* ^i^iilil JB ik* wati«, nd tfcc Miter put la ck«f«r, BUbM^ 

> «f Am h^n. la « > amlMr «f sMmka >n i 
ai B gitto ■»«» n p 
^bvUlkf * — il— ■«; iacl^ pvoHMol i 

hrth«. (xi«ai 

Ftk &— firt^ya*r«ln«>iM a>iaaM«M>.i 

rtMt t«*-lkinU a< tha IkickMM of tbe ntb*. It prMeato veitkil 
■WM. ^ at Ik b«w« put k> ^J^"*— ' th» imdear lays* rf Ik 

•«». (X») « _. 

PM. «.—/>«« • MtiMi «r U« •f'K lnM<, tan^ our. The nndpiB- 
1. t3ti Mc •e^n^lnl into m dfiur Rnonp 
M HSU in tlw DKdulb in 
tx WO.) 

Fm. S Ony rfbijif V' *r**' ""^ ■ tmrntttna trtliim, aurf Mf 

Mmw a* lyrAaff «W ti( i^ttc /<»«»«■. Tbe Irtnik uf IIm> Brrrr «u 
cTri . u>d e>ei»ti»"n> w uficct, •nd vu not dilimusti«>l in size. I'fai' 
-• - -1^ •» l»«ltliy, 

■ _ -.^ iiy pmstelT Ibwe et»-n in '"ii^- • f jt'' y arr'p!iv ■ ■' 
■Mtm cpnc ■rrm, (m^ a* ia mm witk u iooonicKor aiaxj. The nerre 
fib(«« u* MMpktelT dt gaiw ted, a gruiiilar tisae i^ireacntiiig Uiem. 
TW Mwmal tial)M«l» bavc d i^ ipeawd, and through the aectiixi of the 
■ srattcnd tncU tad iriets at a alightlj fibrfllalcd, in plaoea 
I, Mttaid V^ftri'^g tisne. Theae tracts endoae vMsdi 
«hkh can W distiiigtiidwd, ^aall in nae, utd with thickened wall>, ta 
the (wnDv of rack Tb« fibnUatim i> conoentric to the vessel, and ii 
wiv( Marked in tba poiphoy of lh« tiarae. In many parta theae tracta 
of tcea* 0(ciq«ed a laigcr ana than the degoioated n^^^ Gbrea. 
(X 130.) 

Fi«. 6. — SkMm t/m normal ofrfie nervr. /or WMpiruoa. 
TW tnb<*«l» are reg^ular, and ctaitain only a few naclei. Other 
n-jt-ki uv »f«rwlT startem] throng the sectioa of the bundles of atm 
£b(v3 : iW >iiTid«d en<U of the fibres are represented by dots. In many 
siecii.'O^ ot the sane nerve no naelei could be seen among the fibrea. 
.X IMV? 

lie. -..—DffmtraleJ JOnt o/ JfiUrr from Iht rrtino in a tarn nf 
*-.«» a'.UmimmrK ntinitU. (Case 39, p. 3>\, PI. X. Fig. 1). Retent 
preparalMtx. 
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Tlie fibres arc swuUeu niid cloudj-, especially in tlic enlarged extremi- 
ties. Here and there are minuto refrnoting globules, no donbt fattji 
and arranged in the iibre in a moniliiorm row. ( X 2SD.] 

t'ln, 8. — ProdueU of retinal degeneration — tarn* eate. (Keoent 
Epecimeit.) 

Two '• oompound grannie oorpusoles " are seen filled witli globules 
and granules of fat. Two other itggregaiione of similar character, but 
without an enelosing cell wall. A free fat globule ia also seen. Similar 
bodies were very abundant in the opaque parts of the retina, and, by 
their aggregation, had caused the white spots seen in PI. X. 

FlQ, d.-— Section of Ihe lamt rciiiui t^trr hardening in MUUer't/laid, 
thawing the condition ofctdema of the retina. 

The section is token some distance from the optic disc. The ncrre- 
flbre layer (n) is normal. In the ganglion-cell layio', no nerve corpuscles 
ere to be seen ; it is ocaapied by largo spou's nppgreutly due t« utdema 
around the nerve oeUs, and from which the nerve cells have fallen out, 
probably in the preparation of the section. The inner molecular layer (r.) 
is normal. The inner nuclear layer (d) b in some parts normal, but is 
interrupted by a large empty cavity. Other similar cavities lie in th«> 
outer nuclear layer (f), and cause it to be much wider than normal. 
The oat«r nuclear layer (/) presents only indioations of a tendency to 
dissociation of its elements. The layer of rods and cones bos disappeared 
(post-mortem change), (x 150.) 

t'lo. 10. — Sertion through the tame retina near the dite (in the petition 
qf one of the ichiU ijiult ihown in PI. X. 1). 

The retina is greatly thickened, as may be observed by eomparison 
with Fig. 9, which is drawn upon the «ame soale. It alM present* 
evidence of detachment from the choroid. All the layers, except the 
outer nuclear layer, participate in the thickening, but this is chiefly due to 
the changes in the nerve-flbro layer (a a), which occupies obout one half 
of the thickneaa of the retina. The inner portion of tltia is occupied by 
largo, round, or oval bodies, some granular, others homogeneous, but all 
certainly the granular and fatty bodies shown in Fig. 8, and altered in 
appearance by the mode of preparing the apecinien. Among them are 
clear empty cavities, and many nuclei. Similar bodies are scattered, 
although more i-poringly, through the outer (lower] half of this layer 
which contains also many nuclei. The nerve fibres have a somewhat 
irregular coarse, and are separated by dear spaces. Several capiUorios 
shoivnin the iectinn are conspicuauhly altered. They are dilated ; the 
nuclei upon them are more numerous than normal. On the lai^r vessel 
the wall is distinctly thickened at places by a group of such nuclei. 
Another capillary (near the right edge of the figure) presents a scries of 
nneurismal dilatations, on each of which are one or more nuclei. A 
Gmali artery with thickened wall is divided transversely near the lower 
part of the layer. The ganglion-cell layer (i) contains no nerve cells, 
but merely a series of empty cavities with nuclei between them. The 
inner molecular layer (c) presents nearly normal characters, but is 
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t^^K^ hma^ I7 tb cku«a in tke adjaMflt Ujer. The imtr 
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^tia^K^^ to Ik pMitMi rf «eae rf tke mtunl fibm. Ila outer 
fL I ijj hMariHT » T07 angvlu. in MMt^a akm o( the extennon of th» 
^^ta m fh^ wto tk M9rt b jw. iipifMnr >1miS mom of tk lihns 
jmtltB Tk •«« MkwAg Uret {r} ia wBidi meraund m liertli, 
^ pi^^H M^ ^ Ila ■■■■! afpeanw. Imgnlar fibroiu bMti 
■ it (ahnvd ifara of MiiUer] ; tk spuoi 
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•f ttalijv pi i urt i a ali 
tk OBter a^ iUKr parts (« ud 9'), ud 
uvea tng«tkr with s fnr nwlerale* ladt- 
y WtiiiM tk iaatr aad ootor fcctiMii of thii Ujw. 
«w ^Hlni-^tat k£aa a*c ■««« witUa it. In tk ontn mriaet a 
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» (k), fc lAnal ■— iai ^ «kdi Oa KtiBa a ietadmd bm 
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■ tikc o«l«r noko^u- larer (t) kt 
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«««Ha •■ « taar ^ *alihi niU iitiaar kworrAf^M^^ 
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ii dw iff Mi pan «( tk fipan ai* a Mn«a of capillary t 
SAM «< Afw to* o ito wlj ia tk nd« of tk nssel ; three (a, b, t) ar« 
«nia>ti iumalr. tai tmt ;c? a frt«t. At if an aneiuumal dilatatioB 
>$ nvs M i m ^i- tk kifaitoooB <rf a nasd. In a and d the caiity of 
tiw K&naraaa k *^P^- i> • ktk tk ths(4 and tk anenrism an 
^eavittant witfc Vked. and tk coaunnuntion ktween them ran k 
liteCAit^ M»m. In i aW t tk annuins rootain ^nnnltr material 
tk TWR^ Iff 4a;*«CT*ta«a at blood, whirb bad prokblv eoaguUtcd in 
d>Mt ivnc fife. 

rVJ«w*rnr» ;/' reyre s tnt? irregnlar Tnricose dilatation of a small 
iv«<irv vix-b i» dijMwM vith blood. It i» prokblv a rapillarj. bat 
sw rrciirs inv «Ufh it p|wbs wwe parts of the «am* vessfl (X 150.) 

TV .-WW » 4ec»3rd K I>r. Strpben Hmrknuie in the " Ophth. Hosp. 
Rj^" ivi u. p^ Ij*. F.ir the oppoctauit; of e ' " - . 

"0 Mr. Xe«tl<«hip, 
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Abaoeflfl of brain, 134 
Ague, 245 
Albominuria, 179 

Albominorio retinitiB, 188 
Alooholism, ohronio, 285 

acute, 236 
AmaoroaiB, epileptiform, 20 

Batumine, 231 

onemic, 180 
Amblyopia in alooholiimi, 285 

diabetes, 196 

mercury poisoning, 289 

silver poisoning, 239 

tobacco poisoning, 236 
Anastomoses of retinal artery, 83 
Anaemia, acute, 203 

chronic, 11, 208 

of brain, 122 

pernicious, 210 

scorbutic, 211 

of retinal resseU, 20 
Aneurism, intra- cranial, 144 

of internal carotid, 145 

of retinal arteries, 15 
capillary, 16 
miliary, 16 

in Bright* s disease, 182 
cerebral luemorrhage, 125 
diabetes, 198 
Aortic regurgitation, 18, 200 
Artery, internal carotid, aneurism, 145 
thrombosis, 29, 132 

ophthalmic, 29 



Arteries, retinal, 7 
aneurism, 15 
dilatation, 12 
emboUsm, 29 
narrowing of , 1 1 
thrombosis, 29 
variations in size, 8, 20 

(See alto << Vessels, retinal.") 
Argyria, 239 
.Ataxy, locomotor, 163 
Atrophy of optic nerve, 88 
causes, 95 
characters, 88 
ohoroiditic, 100 
congestion preceding, 93 
consecutive, 50, 88 

characters, 93 

pathological anatomy, 102 

prognosis, 114 

symptoms, 110, 111 
diagnosis, 112 
from damage to retina, 100 
pathological anatomy, 100 
primary, 96 
prognosis, 118 
retinitic, 100 
secondary, 98 
simple, 88 
spinal, 96 
symptoms, 103 

in relation to form, 107 
treatment, 115 
in alcoholism, 236 
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Atrophy of optiB nerve in cerebral 
luemorriiAgv, 127 

wftenin^, 12S, 131 

tmoonr, 143 
ceiebro-BpiiuJ noiiingitifi, IS3 
ohnmic aloohoUgin, 235 

fajdrocephaluB, 116 
diabetes mallitas, 19S 

InnjudnB, 199 
diphtheda, 2t9 
erjspcJaB, 24 S 

gutTo-inteatiiiAl dumden, 320 
gvneial pmlytdB, ITT 
fafdrovepliBlDS, I4S 
lLyri«ii», ITS 
injmiea to the bead, 1ST 
insular aElenaa*. IG8 
Ulio-gloBBal panlyids, 144 
Utnal Bcleroda, 168 
lend poismiing', 231 
locomotor atucf, 163 

nuatomirjiJ chiuaoterB, IBS 

eyiDptoms, 166 
loan ot blood, 205 
nwlaiial ferets, 247 
neural^, ITI 

anrlrtfcTer, 243 

nnsU-pax. 214 

Byi>hilu,S27 

tobanoo amokinif, 237 

tabercnlar roeningitia, 161 

typhoid fever, 24 1 

tfpbuK fever, 240 
AtTopine, lue and dangers of. 2 
Axial neuritis, 107 

in diabel«8, lUG 
tipinal disease. 111 
Bed , eiaminatioii of patienti in, 4 
Blind spot, in nenritia, 5S 
ISIood. diwssQS of the, 203 

lo«a of, effect on retinal veasda, 20 
amaurosis from, 20S 
Bones, cranial, discaaee of, 154 

necrosis, 160 

thickening-, 1.54 

Brain, abscess of. 134 

auemia of, 122 

conipreesioD of. 159 
diseases of, 121 



Brain, hydatid dleeaM «f, 1*4 
hjpeiviiiia of. 122 



(S« 



■•) 



tunoon of, 134 
Bright's diaeose, 179 
arterieain, II, 181 
optic neuritii! in, 82. tST 
retinsl ohangea in, IKS 
{Sat " Reliaitia.") 
Bronohitiis219 
pnttid, 2S3 
Bulbar paislyBis, 1*4 
Cajnllariea, retinal, sneoriaim of. IT 
in Bright's disease. IS2 
in diabc^tea, 13S 
varlcosB, IT 
Cafollar; pulsation, IS 
Oarbon. mlphide of, poisoning br, Itl 
CavemoDs innus, thrombosis in. 11) 

preesnre on. 67 
Cerebellum, abaneai of, 131 
Cerebral amentia, 123 

oirGulatioD, relatioo of retinal la, 

17,121 
roDgeatioD. 122 
hsmorrbs^. 12S 
Boftenine'. 12S 

from athinuma, 1 32 
embolinn, 128 
^philttic disease, 131 
(St€ alio " Brain.") 
Cerefaritis, chranio, 1 23 
Chiasma.optio, effect* of prcH«ire oo, 61 

a cause of atrophj', 98 
Chloniilis, 208 
Chokeddiw. 11,66, 75 
Cholera, 21. 350 
Chorea. 171 

Choroid, morbid states of, 119 
in Bright'a diaeaw, 190 
in leuooojthsmia, 218 
tuberolesio, 222 
Choroidal ttrteriae, degenoration, 130 
emboliim, 120 
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Ghoroiditio atrophy, 100 
Choroiditis, syphilitio, 227 
Ciroulation, retinal, 17 
obstruction to, 22 
Colour- vision, examination of, 262 
affection of, in atrophy, 104 
diabetes, 196 
chronic alcoholism, 235 
lead poisoning, 232 
neuritis, 59 
tobacco poisoninir, 237 
CongOHtion of brain, 122 
of optic disc, 39 
in alcoholism, 235 
caries of spine, 169 
cerebral softening, 128 
chronic alcoholism, 235 
diphtheria, 249 
general paralysis, 176 
lead poisoning, 232 
mania, 179 
parotitis, 249 
tobacco poisoning, 237 
with oedema, 42 
Constipation and retinal hemorrhage, 

220 
Cough, effect on retinal ciroulatioui 26 
Cyanosis, 199 
Cysts in brain, 144 

Daylight, examination in, 4 
Death, ophthalmoscopic signs of, 255 
Dementia, 179 
Diabetes mellitus, 196 

insipidus, 199 
Diarrhoea, 220 

Digestive organs, diseases, of, 220 
Diphtheria, 249 
Disc, optic, appearance of, 37 

congestion, 39 
causes, 41 
with oedema, 42 

inflammation, 43 

structure, 37 

variations in colour, 4, 40 

vessels of, 36 

(See aUo " Nerve, optic") 

Electricity, sentdtiveness of retina to, 
in neuritis, 60 



Electricity in treatment of atrophy, 115 

Embolism of oerebral arteries, 80, 128 

of middle mening^eal, a cause of 

atrophy, 99, 130 
of retinal artery, 29 
appearances, 31 
symptoms, 34 
in Bright*s disease, 192 
cerebral embolism, 128 
chorea, 171 
heart disease, 201 
typhoid fever, 241 
capillary, of retina, in pyaemia, 
252 
Emphysema of lung^, 219 
Encephalitis, chronic, 123 
Endocarditis, malignant, 201 

septic, 254 
Epilepsy, 172 
Erysipelas, 248 
Eserino, use of, 3 
Examination, methods of, 2 
Excavation of optic disc, normal, 37 

in atrophy, 91 
Exophthalmic goitre, 170 

Fever (<m " Relapsing," ** Typhoid," 

"Typhus," "Scarlet"). 
Field of vision— 

in ansemic amaurosis, 205 
alcoholism, 235 
atrophy, 103, 107 
quinine poisoning, 238 
neuritis, 67 

tobacco poisoning, 237 
for colours, 104 
Films over vessels, 6 
Foramen, optic, narrowing of, 156 

Gteneral paralysis of the insane, 176 
Glaucoma, hsemorrhagic, in albumi- 
nuria, 192 
in diabetes, 197 
leuoooythnmia, 217 
neuralgia, 172 
Glioma, mistaken for cerebral hemor- 
rhage, 127 
for softening, 130 
Gk>itre, exophthalmic, 170 
Gout, 230 
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f QrawHn in tbe bmin, 13* 
in tlie eje. HI 

[Sm alio " Tiunoura.") 

semditoma of duru mater, 153 
HBinorrhag«, gi>aeral, 203 
cerebral, 125 
indication of, how transmitted, 

\n 

in optic nerci?, 4S 

mcuiiigBal, 127 

TCtinnl, 23 

HfniptOniH, 24 

causes, 25 

in ague, 3(5 

Bright'a disease. 1S2 

bnmoliitia, 21 9 

oerebral hemorrhage, I2£ 

Boflening, 132 
endoearditiB, 201 
gout, 230 

leucocythmmin, 211 
DUiiarial fevers. 244 



meningitis, purulent, 14S 
tubercular. 150 

perniciooa auieiuiB, 210 
purpura, 218 

scurvy, 219 

septicEemia, 263 
into TitraooK in Bright' it dioeai 

162 
Etemorrliagic pacbymemngitis, 153 
Huller, oircle of, 37 
Head, injuries to, 157 
Heart, disiiaiies of, 199 
HeaUtroke, 181 



Hem^ 



lead 



231 



pressure on chisaoia, 61 
state uf optio oetve in, 98 
Hernia cerebri, IflO 
Hydatid cysts in bmin. 114 
HydrooephaloB, chronic, 146 

atrophy in, 146 
Hypersmia of retinal vessels, !1 
Hypeimelropis, neuritis in, S3 



Hypermetropia, renwgnitioo rf. 1 
Hysteria, ITS 
HyBloro-Bptlepsy, 176 

Injuries to head, 157 

Insane, general par»ly»ia of, ITS 

InBanity, 17^ 

Insoktum, Ua. 161 

Xachsmia, retinal. 20 

Jaundice, 220 

Kidneys, difeaaes of, 179 
Knee-jerk, absence witi optic i«tn 
atrophy, 161 

Labia- glossal paralysis, 14( 
Lardafeoos Iddney, retiaitia with, IM 

Lijad- poisoning, 231 
Leucooytbemia, 313 

retinal Teins in, II, 313 
Locomotor ataxy. 163 
Lungs, diseases of, 319 

UalarLal fevers, 214 

Hania, 179 

Meaates. 242 

Measurementa, ophthalmusmpic, !"<1 

Melancholia. 179 

Heninges, hnmorrhage ioht, 137 . 

growths in, 1 16 
Meningitis, 147 

oerebro-spinal, spidemio, IE) 

simple, 153 
chivnic, 118 
in wipbral tumour, 197 
meningeal growths, 147 
seplioemia, 255 
pnrulent, IIS 
ompla, 118 
syphililio, 162 
traumatic, 153, 160 
tubercolar. UB 
Henstrual disorders, 221 
Mercurial poisoning, 230 
Micrometry, ophthalmoscopic, 360 
Migraine, 172 
Miliary abscesses in optic tracts, M 

aneurisms in retina, 16 
Mumps, 240 
MyetiCix, 161 
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Nenre fibres, opaque, 6 
Verve, optio^ atrophy of, 88 

(5*» "Atrophy.") 
changes in, 36 
congestion, 39 
inflammation, 43 

(5« " NeuriUs.") 
injuries of, 158 
morbid states of, 39 
trunk of, changes in, 65 
sheath of, 38 

{Se4 " Sheath.") 
Nervous system, diseases of, 121 

functional, 170 
Neuralgia, 172 
Neuritis, optic, 43 

descending, 44, 66, 71 

frequency, 75 

in cerebral tumour, 137 
tubercular meningitis, 161 
intra-ooular (papillitis), 43 

causes, 63 
recognition of, 82 

diagnosis, 80 

duration, 64 

pathological anatomy, 52 

prognosis, 85 

primary, 69 

relation to encephalic disease, 
65 

second attacks, 62 

stages, 44 

subsidence, 49 

anatomical change during, 56 

symptoms, 56 

treatment, 86 

unilateral, 138 

rarieties, 78 
in alcoholism, 236 
anaemia, acute, 205 

chronic, 209 

pernicious, 211 
aneurism of internal carotid, 145 
Bright's disease, 84, 187 
caries of sphenoid bone, 154 
cerebral abscess, 134 

haemorrhage, 126 

softening, 129 

tumour, 63, 135 
cerebritis, 123 



Neuritis in chorea, 171 
general paralysis, 178 
heatstroke, 161 
hydatid disease of brain, 144 
hydrocephalus, 146 
injuries to the head, 157 

spine, 169 
load poisoning, 85, 232 
loss of blood, 206 
malarial fever, 247 
measles, 242 
meningeal hflomorrhage, 127 

tumours, 147 
meningitis, 148 

tubercular, 149 
menstrual disorders, 221 
myelitis, 162 
orbital disease, 155 
scarlet fever, 243 
syphilis, 227 
tumour of brain, 135 

course, 139 

significance, 141 
typhoid fever, 24 1 
typhus fever, 240 
Neuritis, retro* ocular, 79 
axial, 79 

(5f# "Axial.") 
from orbital disease, 99 
Neuro-retinitis, 

(5«** Neuritis.") 

(Edema of optic papilla, 42 

in tubercular meningitis, 149 

of retina in Bright* s disease, 189 
in leucocythfemia, 216 
Opaque nerve fibres, 5 
Ophthalmia, pyaemio, 251 
Ophthalmic artery, thrombosis in, 29, 

133 
Ophthalmoscopes, 257 
Ophthalmoscope, on learning the, 259 

forms of, 257 

use of, in medicine, 1 
Ophthalmoscopy, medical, objects, 1 
Orbit, diseases of, 155 

hfemorrhage into, 156 

inflammation, 155 

injuries, 158 

tumours, 156 
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>, tuemonrha^a, I5S 
mbir of i^>tia due in stuemis, SOB 



81 



{Sm "Nerw^ optio.") 
FapOUtift, 39. 43 

[SM aba " Nenritu.") 
(Sw "Atmpliy, amaccntlTe."} 
PipaDilio UmpliT, 60, I^H 
Fsnljna, general, of llie insuie, 17G 
Parolitia. 249 
ISiriiwiirUu, It 

reiro-DCnlar, 79 
PeriTucnUr cfaangw in ivtina. It 




Vn^naaej, aSeetiaat at eight in, 211 
ri I 111 I II. intTS-cismal. relation to optic 
SMuitu, 70 



Pn^frtm of reCinAl Timrli — 
arteiial, 17 
in «xi^litfaaliiuc g^tn, 171 



Rdbx tlKWT of optic nrairitia, 09, 77 
Bcinctios, ntiautioti of, 3 

Rco&^ >£«c4ion in nenntis, 51 

tabofmUr metiio^Us. 149, ISO 



I, 16 
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ffTDWihs ia. 1 1 7 
kaimixAmgr m. n 



Retina, mnrtii'l ^•tAtmal, 116 
Teasels of, 7 

(Sm "VeweU.") 

white np-^ts iu, 116 
R«tiaUiii, aJbiuaiiiunc, 1S3 



oomplicatiinu, 191 

CODTK, 19-2 

dc^eoBrUive form, IS-i 
dia^oaia, 193 
fonoa, 181 
btemorriMgio, I&7 



diabetic, 196 
frvan Ion of Uood. 20ti 
tuemorriu^io, 3$ 
lenoocytluenuR, 314 
pifnuentoaa. 11^ 2J9 
«eptio. 363 
aypMlilic, »7 
Bheiunatiam, acute, 344 
ehronio, 230 

Salicf lio acU poiaooin^, 239 

Soariat ferar, 243 

Soleroaia of cord, iiunlar, 168 

Utanl. 163 

poateriui, 163 
of optic noTTS, 167 
Scotoma, central, 109 
in alcqholitnn, 233 

diabetea, 196 

tobacco pi 
acuryj. 219 
SeptiCHeinia, 2S1 
Sexnal orgww, diaeanaa of, 221 
Sheatb of optio nerre, 3S 



effect on vt-iaK, lo 
reliLtion to Deuritis, 67. 73 
lo exoexa of sub-waolutoid 
fluid, 73 
taberule* in, lfi2. 236 
btemoTTha^ iulo, in i 
bieinDiTh&ge, 117 
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Sight, how affected in atrophy, 103 i 

in neuritis, 60 

in intra-oranial disease, 61, 63 
Silver poisoning, 239 
Sinus, cavernous, effects of pressure 

ou, 67 
Skin, diseases of the, 222 
Skull, fracture of the, 158 
Small-pox, 244 
Softening of brain, 128 

embolic, 128 

inflammatory, 133 

thrombotic, 131 
Spinal cord, connection of ocular 
changes with, 97 

diseases of, 161 

(See also *' Sclerosis" and 
•* MyeUtis.") 
Spine, caries of, 169 

injuries to, 169 
Staphyloma, posterior, 6 
Stauungs- papilla, 44, 66 
Stomach, diseases of, 220 
Strangfulation in optic neuritis, 48 

in descending form, 71 
mechanism, 71 
Sulphide of carbon, poisoning by, 239 
Sunstroke, 161 

Syncope, retinal vessels in, 21, 123 
SyphiHs, 226 

inherited, 228 
Syphilitic diseases of cerebral vessels, 
131 

Tension, intra-ocular, influence on 

circulation, 18 
Thrombosis in cerebral vessels, 131 

internal carotid, 29, 132 

ophthalmic artery, 29, 133 

retinal vein, 27 

retinal artery, 29 
Tissue, white, in front of disc, 5 
Tobacco poisoning, 236 
TonsiUitis, 260 

Tracts, optic, changes in atrophy, 
102 

in neuritis, 56 
Tubercles of choroid, 222 

in tubercular meningitis, 148 

of optio nerve, 225 



Tubercles of retina, 225 
Tubercular meningitis, 148 
Tuberculosis, 222 
Tumour of brain, 134 

associated growth in eye, 134 

atrophy in, 143 

neuritis in, 63, 135 
of m .'uinges, 146 
Typhoid fever, 240 

diagnosis from septicemia, 255 
Typhus fever, 240 

Ursmia, 179 

Urinary system, diseases of, 179 

Variola, 244 

Vaso-motor theory of neuritiR, 69, 77 

Vein, central, thrombosis in, 27 

orbital, communication with 
facial, 67 
Veins, retinal, atony of, 10 
dilatation of, 10 
diminution in size of, 1 1 
increased width of, 9 
in ansemia, 11, 208 
cyanosis, 199 
death, 266 

lcucoc3rthffimia, 11, 213 
neuritis, 47, 48 
pulsation in, 19 
thrombosis in, 27 
varicose, 10 
Venesection, effect on blood, 21 
Vessels, diseases of, 202 
Vessels^retinal, anaemia of, 20 
arrangement, 12 
atheroma, 15 
calcification, 15 
congestion, passive, 22 
course, 13 
degeneration, 15 
hyperomia of, 21 
in atrophy, 92 
Bright*s disease, 181 
convulsions, 20, 173 
malarial fever, 247 
neuritis, 47 
quinine poisoning, 238 
pulsation in, 17 
rupture, 23 
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